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It is critical to utilize treatment integrity instruments to support the evaluation of evidence-based 
programs in early classroom contexts. However, in the early childhood field, guidelines for 
collecting treatment integrity data are underdeveloped. Consequently, most treatment integrity 
instruments employed in the field solely assess adherence, vary in design features and have little 
psychometric evidence supporting their use. As such, this represents a gap in the field that might 
slow efforts to implement evidence-based programs. The current study examines the score 
reliability and validity of an observational treatment integrity instrument (The BEST in CLASS 
Adherence and Competence Scale [BiCACS]; Sutherland et al., 2014). The BiCACS is designed 
to assess adherence and competence of the practices found in the BEST in CLASS program, a 
teacher-delivered evidence-based program for children at-risk for emotional and behavioral 
disorders. Data were drawn from observations of 179 teachers who were randomized to BEST in 
CLASS (n = 89) or business-as-usual (n = 90) and 416 children (n = 211 in the BEST in CLASS 
condition; n = 205 in the business-as-usual condition) at risk for emotional and behavioral 




intraclass correlation (ICC[2,1]) was .74 (SD = 0.06) for the Adherence items and .46 (SD = 
0.14) for the Competence items. The ICC(2,1) for the Adherence and Competence subscales 
were .81 and .43, respectively. Findings also suggested initial evidence of convergent and 
discriminant validity at the BiCACS item and subscale-levels. The magnitude of correlations 
among the BiCACS items suggests that the adherence and Competence items overlap the most 
with items within the same subscale, but also measure distinct BEST in CLASS practices. At the 
subscale level, the correlation among the Adherence and Competence items are more related to 
each other than their correlations with scores on measures of child responsiveness, child 
engagement, closeness, and conflict of student-teacher relationships. Validity evidence at the 
subscale level suggests that the BiCACS can distinguish between intervention groups and detect 
change over time. The reliability and validity findings support the use of the BiCACS as a 
program evaluation instrument. Although, future research is still needed to replicate these 
findings and test the construct validity of the BiCACS with other instruments that assess 
adherence and competence. Still, results provide valuable information about the psychometric 
properties of a treatment integrity instrument used in early classroom contexts and inform the 
growing knowledge of this area in the field.   
 
Statement of Purpose 
 
Many young children in early childhood classroom contexts exhibit high levels of 
behavioral problems that put them at risk for more impairing mental health issues later in life 
(Barbarin, 2007; Brauner & Stephens, 2006; Campbell et al., 2000; Mesman et al., 2001). 
Fortunately, teacher-delivered evidence-based programs exist for young children displaying 
behavioral difficulties in early childhood classrooms. Examples of these programs include the 
Incredible Years (Webster-Stratton et al., 2004) and Preschool PATHS (Domitrovich et al., 
2007). However, despite the potential promise of these programs, there are various factors (e.g., 
the intensity of child problem behavior, level of teacher training; Pas et al., 2015; Pianta & 
Rimm-Kaufman, 2006) that make it difficult for teachers to deliver these programs in their 
classrooms. Notably, these factors may cause variation in how evidence-based programs are 
delivered, which may undermine program effects.  
 In part to help standardize program delivery, Carroll and Nuro (2002) proposed 
guidelines to support the development and evaluation of evidence-based programs that include 
four elements: treatment manuals, well-defined treatment population, standardized training, 
coaching procedures, and treatment integrity instruments. Each of these four elements intends to 
ensure programs are delivered consistently across contexts. In the early childhood literature, 
most randomized-controlled trials have utilized three of the four elements, but they lack 
standardized treatment integrity instruments (Sanetti et al., 2011; Sanetti et al., 2020).  
 Treatment integrity is defined as the degree to which an evidence-based program is 
delivered as intended (McLeod et al., 2009; Sanetti & Kratochwill, 2009). Two components of 
treatment integrity are beneficial for assessing evidence-based programs delivered in early 
classroom contexts: adherence and competence. Adherence refers to how frequent and thorough 
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a teacher delivers the practices in a treatment protocol (Sutherland et al., 2013). Competence 
describes the level of skill and degree of responsiveness with which the teacher delivers the core 
components specified in the protocol (Schulte et al., 2009). These two components of treatment 
integrity are critical for interpreting the outcomes of an intervention, evaluating the efficacy of 
evidence-based programs in randomized controlled trials, and assessing whether providers of 
evidence-based programs can establish and maintain treatment integrity over time (Cross & 
West, 2011; Fiske, 2008; Noell et al., 2005).  
 Assessing adherence and competence in randomized-controlled trials is critical as it aids 
in the interpretation of research findings. For example, when evidence-based programs are 
evaluated using treatment integrity instruments, they help ascertain that the program was 
delivered as designed, permitting researchers to better attribute promising intervention outcomes 
to the program's effects (Schoenwald et al., 2011). However, when unfavorable results are 
achieved and adherence and competence are assessed, researchers can then decipher whether the 
poor intervention outcomes were because the program did not work or whether the program was 
delivered a with variation (Perepletchikova et al., 2007; Sanetti & Kratochwill, 2009).  
Although assessing treatment integrity provides valuable information about program 
delivery, measurement and design guidelines of treatment integrity instruments within early 
childhood contexts in the early educational field have not been fully established (Sanetti et al., 
2020, Sutherland et al., 2013; Wolery, 2011). Early childhood literature suggests that there is 
variation among the response format of the extant treatment integrity instruments, but observer 
report instruments instead of self-report seem to be most common (e.g., Bierman et al., 2008; 
Hamre et al., 2012; Sanetti et al., 2020; Sutherland et al., 2018). For program evaluation, 
observational treatment integrity instruments that assess both adherence and competence using 
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Likert-type scales have certain benefits. For example, observational instruments typically exhibit 
more psychometric evidence (Hansen et al.,  1991; Harachi et al., 1999; Perepletchikova, 2007). 
Also, observational instruments are often preferred over self-report instruments to provide a 
specific and objective assessment of behavior because self-report instruments may suffer from 
bias of one’s own behavior (Hogue et al., 1996; Martinez et al., 2014; Schoenwald et al., 2011). 
Additionally, Likert-type scales are the ideal response-format over checklist or frequency count 
response formats as they capture variation in delivery that is critical to tracking changes over 
time (Wolery, 2011).  
 Although these treatment integrity features are ideal, the scores produced by the 
instrument must demonstrate reliability and validity. Currently, treatment integrity instruments 
that assess adherence and competence that possess evidence of score reliability and validity are 
wanting in the early educational field (Sutherland et al., 2013, Sanetti et al., 2020). To my 
knowledge, only five randomized-controlled trials evaluating an evidence-based program 
delivered in early classroom settings for children at risk for emotional and behavioral disorders 
utilize treatment integrity instruments with a report of the reliability or the validity of the 
instrument (e.g., Conroy et al., 2018; Barnett et al., 2008; Feil et al., 2014; Hemmeter et al., 
2016; Sutherland et al., 2018). Additionally, only three of these studies utilize instruments that 
are observational and use a Likert-type response format (i.e., Conroy et al., 2018; Feil et al., 
2014; Sutherland et al., 2018). Therefore, there is a need for treatment integrity instruments in 
the early educational field that demonstrate score reliability and validity.  
 Treatment integrity instruments must exhibit specific properties of score reliability and 
validity to be used for program evaluation (Gresham, 2009; Mowbray et al., 2003; Sanetti & 
Kratochwill, 2009; Sheridan et al., 2009). These instruments must possess evidence of interrater 
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reliability, meaning that scores produced by two independent raters should be consistent with 
each other (Kazdin, 2016). These instruments should also possess evidence of score validity, 
including evidence of representative (i.e., whether scores represent the constructs) and 
elaborative validity (i.e., whether scores have utility in assessing the constructs; Foster & Cone, 
1995). Evidence for construct validity occurs when scores indicate that an instrument assesses 
the intended construct it was designed to assess (Foster & Cone, 1995). This type of validity is 
achieved through evidence of convergent and discriminant validity. Evidence of convergent 
validity is established by demonstrating that scores of one instrument are highly correlated with 
another instrument designed to assess the same construct (DeVellis, 2017; Furr & Bacharach, 
2014; McLeod et al., 2013). In contrast, discriminant validity is evidenced through small to 
moderate correlations between the instrument and another instrument that assesses an unrelated 
construct (i.e., discriminant validity; DeVellis, 2017; Furr & Bacharach, 2014; McLeod et al., 
2013). Without evidence of construct validity, it is possible that the instrument may be assessing 
a different construct than the one intended (Hill & Lambert, 2004).  
One way to establish elaborative validity is to produce evidence of discriminative 
validity. Discriminative validity is established when an instrument can distinguish between 
groups expected to differ (McLeod et al., 2015, 2018). For example, a treatment integrity 
instrument would be expected to differentiate between a group of teachers who were trained and 
coached on the delivery of an evidence-based program and a group of teachers who did not 
receive this training or coaching (Carroll et al., 2000). Evidence of discriminative validity 
suggests that the scores produced by the instrument can detect differences in treatment 
conditions. This is important because if the instrument cannot detect these effects, it is difficult 
to determine whether an intervention was delivered as intended.  
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Measurement sensitivity represents another dimension of elaborative validity. 
Measurement sensitivity provides evidence that the scores on an instrument can detect program 
effects such that the scores produced by the instrument can detect changes over the course of the 
program (Kazdin, 2016). Evidence of measurement sensitivity is essential for a treatment 
integrity instrument because it affords researchers the ability to determine whether adherence and 
competence scores changed during training and coaching. Additionally, treatment integrity 
instruments must be able to detect changes over a short time (e.g., two weeks), thus suggesting 
that the instrument can capture changes in the delivery of a program.  
Given the lack of treatment integrity instruments that demonstrate score reliability and 
validity in the early childhood literature, the current study aims to evaluate the psychometric 
properties of a treatment integrity instrument designed to support program evaluation. The 
treatment integrity instrument under evaluation is the BEST in CLASS Adherence and 
Competence Scale (BiCACS; Sutherland & McLeod, 2010). The BiCACS is an observational 
treatment integrity instrument with a Likert-type scale that assesses adherence and competence 
of the core components of BEST in CLASS. BEST in CLASS is a teacher-delivered evidence-
based program delivered in early classroom contexts and targets children at risk for emotional 
and behavioral disorders. Investigations of BEST in CLASS have produced promising results for 
its use in early classroom settings in randomized-controlled trials (see Conroy et al., 2018; 
Sutherland et al., 2018).   
To achieve the current study’s aims, interrater reliability, construct validity, 
discriminative validity, and measurement sensitivity of the BiCACS will be assessed. These 
psychometric domains will be examined by evaluating BiCACS ratings collected by 
observational coders. Additionally, these ratings were collected from teachers who were trained 
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and then coached on the BEST in CLASS program in addition to teachers who did not receive 
training nor coaching (i.e., business as usual). More specifically, the aims of the current study 
attempt to evaluate whether the BiCACS: (a) produces reliable scores of adherence and 
competence at the item and subscale-level; (b) produces a pattern of correlations consistent with 
past research that provide evidence at the item and subscale-levels; (c) identifies group 
differences in levels of adherence and competence; and (d) demonstrates a positive change over 







 Tier-2 teacher-delivered evidence-based programs exist for young children who exhibit 
problem behaviors in early classroom contexts, and these programs have demonstrated favorable 
results in randomized-controlled trials (e.g., Bierman et al., 2008; Domitrovich et al., 2007; 
Webster-Stratton et al., 2004). Tier-2 interventions are aimed at ameliorating problem behavior 
for children at-risk for emotional and behavioral disorders. It is fortunate that these evidence-
based programs exist as many young children attending early childhood programs exhibit high 
levels of problem behaviors that place them at increased risk for emotional and behavioral 
disorders (Basten et al., 2016). Children who exhibit problem behaviors at an early age are at 
increased risk for more severe problem behaviors and clinical psychiatric disorders that manifest 
in their later years of childhood and late adolescence (Brennan et al., 2012; Campbell et al., 
2000; Finsaas et al., 2018; Keller et al., 2005; Mesman et al., 2001).   
 Though tier-2 teacher-delivered evidence-based programs help mitigate problem behavior 
for children at-risk for emotional and behavioral disorders, barriers exist that hinder the delivery 
of these programs. The complex nature of these programs and the context in which the programs 
are delivered can make it difficult for teachers to accurately and adequately deliver the programs 
(Durlak, 2010). For example, various factors may influence how well the program is delivered, 
such as the level and type of teacher training (Pianta & Rimm-Kaufman, 2006), quality of 
teacher-child relationships (Driscoll & Pianta, 2010), and teachers’ instructional ability 
(Domitrovich et al., 2010; Hamre et al., 2010). Further, contextual factors may play a role in 
hindering the delivery of these programs, including the intensity of child problem behavior (Pas 
et al., 2015), teacher education level, and experience (Domitrovich et al., 2008, Durlak, 2010), 
principal leadership (Kam et al., 2003), and school size (Pas et al., 2015). As such, there may be 
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variation in the way the program is delivered across different children, teachers, classrooms, and 
schools. 
In the early childhood field, guidelines are underdeveloped that are aimed at reducing the 
variation in the delivery of evidence-based practices. To support the development and evaluation 
of evidence-based programs delivered in early classroom settings, four elements are needed: 
treatment manuals, a well-defined treatment population, standardized training and coaching 
procedures, and treatment integrity instruments (see Carroll & Nuro, 2002). Many studies that 
evaluate evidence-based programs meet three of these criteria, but they lack standardized 
treatment integrity instruments (Sanetti et al., 2011; Sanetti et al., 2020). In order to support the 
development and evaluation of evidence-based programs, treatment integrity instruments are 
needed. 
Treatment integrity (also referred to as treatment fidelity, treatment adherence, 
intervention integrity, and procedural reliability; Noell & Gansle, 2014; Sanetti & Fallon, 2011) 
is a broad term used to refer to the degree to which an evidence-based program was delivered as 
intended (McLeod et al., 2009; Sanetti & Kratochwill, 2009). Two components of treatment 
integrity can be particularly helpful to assess within the context of randomized-controlled trials 
in order to determine if program outcomes were detected due to the program itself or because of 
variation in the delivery of the program. These components include adherence and competence. 
Adherence is defined as the extent to which a teacher delivers the core practices found in the 
treatment protocol (Sutherland et al., 2013). Competence is defined as the level of skill and 
Responsiveness through which the teacher delivers the core practices found in a treatment 
protocol (Schulte et al., 2009; Sutherland et al., 2013). Treatment integrity instruments that 
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capture both components of adherence and competence are particularly useful when evaluating 
programs during efficacy trials (Schoenwald et al., 2011).  
 To support the evaluation and delivery of evidence-based programs in early classroom 
contexts, it is important to utilize treatment integrity instruments that assess how the program 
was delivered. Across fields (e.g., mental health, medical, education, school psychology) 
researchers often fail to report treatment integrity data (Perepletchikova et al., 2007; Sanetti et 
al., 2013; Sanetti et al., 2020; Schoenwald et al., 2011). However, recent trends suggest that in 
education, it is becoming more common to report treatment integrity data. For example, recent 
reviews suggest that 72.8% of published studies in in school psychology and education-related 
journals that evaluate interventions delivered within school settings report treatment integrity 
data (Sanetti et al., 2020). This is an increase of 35% over the past decade (Sanetti et al., 2011). 
However, the majority of the studies that report treatment integrity data tend to report on 
adherence (i.e., 98.7% of studies), whereas competence data is still underreported (i.e., 8.7%). 
The underutilization of instruments that assess multiple treatment integrity components is a 
disservice to these fields because, as stated above, treatment integrity instruments have important 
implications for the interpretation of study findings (Perepletchikova et al., 2007; Sanetti & 
Kratochwill, 2009) and the assessment of the outcomes of training and coaching (Hemmeter et 
al., 2015; Noell et al., 2005).  
Treatment Integrity Measurement in Early Childhood Literature   
Research in the education literature suggests that treatment integrity methods are not 
consistently reported. Within the educational literature, a clear and consistent conceptual 
understanding of treatment integrity is lacking such that researchers use different terms (e.g., 
integrity, adherence, fidelity) when talking about treatment integrity and include different 
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components when assessing treatment integrity (Sanetti et al., 2020; Sanetti & Kratochwill, 
2009; Schulte et al., 2009). Most commonly, a single treatment integrity component is assessed, 
which evaluates the degree to which an intervention or program was delivered (i.e., adherence; 
Noell et al., 2005). To determine if similar rates and methods of assessing of treatment integrity 
occurred within the early childhood literature, an abbreviated literature review was conducted to 
identify the current state of treatment integrity measurement specifically for programs delivered 
in early classroom contexts. This literature review was conducted in March of 2018 and aimed to 
update an abbreviated review conducted by Sutherland et al. (2013). The following search 
strategy was used to identify randomized controlled trials to determine whether they reported 
treatment integrity information: randomized AND trial AND (prekindergarten OR preschool) 
AND (social skills OR emotion regulation OR behavior). A total of 218 studies were identified 
in ERIC. Studies were included if they met the following criteria: (a) target children aged 3 to 4 
at risk for emotional-behavioral disorders, (b) teachers delivered instructional practices that 
targeted child problem behaviors and/or pre-academic outcomes, and (c) children randomly 
assigned to condition. Studies were excluded if they targeted a specific population (e.g., 
preschool children with ADHD, preschool children with autism spectrum disorder).  
 When these criteria were applied, a total of 16 studies were identified evaluating 10 
evidence-based programs. These programs included: BEST in CLASS (Conroy et al., 2018; 
Sutherland et al., 2018), Chicago School Readiness Project (CSRP; Raver et al., 2008, 2009), 
Incredible Years (Webster-Stratton et al., 2001, 2008, 2004), Head Start Research-Based, 
Developmentally Informed (REDI; Bierman et al., 2008, Nix et al., 2013), Preschool PATHS 
(Domitrovich et al., 2007, Hamre et al., 2012), Preschool First Step to Success (Feil et al., 2014), 
Prevent-Teach-Reinforce (Dunlap et al., 2018), Pyramid Model (Hemmeter et al., 2016), 
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Reaching Educators, Children, and Parents (RECAP; Han et al., 2005), and Tools of the Mind 
(Barnett et al., 2008). Table 1 provides information pertaining to whether these studies reported 
treatment integrity data and, if so, information about what was reported. As seen, 10 out of 16 
studies reported treatment integrity (62.5%). Since 2013, this indicates a rise in treatment 
integrity reporting (37.5%; Sutherland et al., 2013), however as the rest of this review will 
address, there are other factors that need to be taken into consideration when assessing treatment 
integrity. For example, treatment integrity instruments must be designed with certain 
applications in mind (Cross & West, 2011), and evidence needs to exist to support the use of 
these instruments for these applications (e.g., evidence of score reliability and validity; Sanetti & 
Kratochwill, 2009). With this in mind, out of all of these sixteen studies, two of these studies 
utilized a treatment integrity instrument, the BiCACS (Sutherland et al., 2014), which is an 
instrument with preliminary score reliability and validity that also aligns with the design 
recommendations provided in this review.  
Treatment Integrity Components in Educational Research  
When developing treatment integrity instruments for the interpretation of study findings, 
it is best to assess more than one component of treatment integrity (McLeod et al., 2013). That is, 
a one-dimensional measurement of treatment integrity does not allow for the assessment of other 
components of treatment integrity that may be useful for program evaluation. In contrast, a 
multicomponent understanding of treatment integrity includes several unique components that 
either together or separately contribute to the degree to which the evidence-based program was 
delivered as designed (Gresham, 2014).  
To support this view, Sanetti and Kratochwill (2009) stated that commonly utilized 
treatment integrity components should address at least one or more of the following areas: (1) 
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content–the specific features of the intervention that were delivered, (2) quantity–how much of 
the intervention was delivered, (3) quality–how well the intervention was delivered, and/or (4) 
process–the mechanism through which the intervention was delivered. For treatment integrity 
instruments designed to be used for program evaluation, it is particularly important that the 
instrument captures content, quantity, and quality (Cross & West, 2011). The benefit to 
accessing process factors is they can aid in understanding how the program was received, but 
they do not provide information about how the program was delivered (Sanetti & Kratochwill, 
2009).  
 In line with Sanetti and Kratochwill’s (2009) review, Sutherland et al. (2013) proposed a 
multi-component definition of treatment integrity that includes four specific components that 
map onto the aforementioned areas of content, quantity, and quality. These four treatment 
integrity components include adherence (content and quantity), differentiation (content and 
quantity), competence (content and quality), and relational factors (process). Treatment 
adherence refers to the extent to which a teacher delivers the prescribed program’s components 
as designed (Sutherland et al., 2013). In contrast, differentiation is the level with which a teacher 
deviates from the prescribed program by delivering practice elements found in proscribed 
programs (Perepletchikova, 2011). Whereas competence describes the level of skill and degree 
of responsiveness with which the teacher delivers the program’s components (Schulte et al., 
2009; Sutherland et al., 2013). Lastly, whereas the other components focus on treatment delivery, 
“relational factors” are aspects of treatment receipt (i.e., how the evidence-based program is 
received by a target child; Sutherland et al., 2013). This last component can include quality of 
the teacher-child relationship, child’s response to the teacher’s delivery of the program (i.e., 
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responsiveness), and child participation with the teacher or in classroom activities (i.e., 
engagement).  
When assessing treatment integrity within the context of program evaluation, two 
treatment integrity components are critical to assess (Cross et al., 2015; Cross & West, 2011). It 
is important to assess both adherence and competence in order to obtain information about the 
quantity and quality of the delivered intervention. Through assessing adherence, researchers 
obtain information about how much of an intervention is delivered, and an evaluation of 
competence provides information about the quality of the delivered intervention. This 
information is helpful to obtain during randomized-controlled trials to aid researchers in the 
interpretation of their study findings. When promising results are achieved in a randomized-
controlled trial, researchers are better able to assert that the program was most likely the cause of 
the results when the program was delivered to a great extent and with adequate quality 
(Schoenwald et al., 2011). However, when unfavorable results are achieved, researchers are 
better able to attribute the cause of the results to the program itself or delivery of the program 
after determining if the program was delivered as it was intended (Schoenwald et al., 2011). 
Adherence is specifically important to assess in the conduct of evaluation studies since 
researchers can report out on the amount of program delivery needed to achieve promising 
results. Similarly, competence is important to assess for the purpose of program evaluation in 
order to determine the level of skillfulness and responsiveness in which the program components 
are delivered across teachers and across the intervention. However, out of 10 randomized-
controlled trials conducted in early classroom contexts that assess a domain of treatment 




Design of Treatment Integrity Instruments 
 Guidelines have not been fully created for the measurement and design of treatment 
integrity instruments in the early educational field (Sutherland et al., 2013; Sanetti et al., 2020). 
To adequately capture treatment integrity within the context of the instrument's purpose, it is 
important that the design of the instrument matches the intended use of the instrument, such as 
program evaluation (Cross & West, 2011). Thus, this section provides suggestions for the 
development and measurement of treatment integrity to support program evaluation. Before 
these guidelines are provided, it is important to understand current trends and variations in 
treatment integrity measurement. 
 In the early childhood field, treatment integrity instruments used in randomized-
controlled trials vary in design, including response format and informant. For example, out of 10 
studies that assessed treatment integrity for evidence-based programs delivered in early 
classroom settings, five used a Likert-type scale, four used a checklist, and one response format 
was unknown (see Table 1). Further, observer report was most common such that all 10 studies 
had an observer rate the teacher’s treatment integrity (e.g., Feil et al., 2014; Sutherland et al., 
2018) and one of these studies also collected self-report data (i.e., Bierman et al., 2008). Given 
the review of the early education literature, it is clear that there is variation across response 
format and that observational instruments are the most frequently used format for treatment 
integrity instruments.  
  Self-report and observational instruments have been used to assess treatment integrity for 
teacher-delivered intervention programs for young children. Self-report instruments (e.g., 
Bierman et al., 2008) are instruments in which a teacher reports on the extent to which they 
delivered the intervention as designed. Although these instruments are cost-effective and time-
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efficient, they may suffer from bias given that the reporter may not be able to reflect objectively 
about their own behavior (Perepletchikova & Kazdin, 2005). Observational instruments of 
treatment integrity, considered the gold-standard, provide an objective and specific assessment of 
a teacher’s delivery of an evidence-based program (Hintze & Matthews, 2004). It is important 
for treatment integrity assessment to be as accurate as possible for program evaluation as biased 
assessment can hinder the ability to adequately interpret study findings in randomized-controlled 
trials (Cross & West, 2011). Lastly, in conjunction with the reasons already provided, 
observational instruments are recommended for the purposes of program evaluation because they 
have shown more evidence of score reliability and validity than self-report instruments (Hansen 
et al., 1991; Harachi et al., 1999; Perepletchikova, 2007).  
 Lastly, the scoring strategy needs to be determined that is in line with the goal of the 
instrument being designed. Many treatment integrity instruments used to assess teacher delivery 
of intervention components use a checklist or frequency count format (e.g., Barnett et al., 2008; 
Bierman et al., 2008; Hamre et al., 2012). Although resource-efficient and fast to complete, these 
scoring strategies are limited because they do not allow for researchers to assess variation in 
delivery (Wolery, 2011). In addition, this lack of breadth and depth in assessment is limiting 
because it does not afford researchers the ability to track changes across training and coaching 
over time for teachers. To combat this issue, response formats that include a Likert-type scale are 
ideal such that they may capture change over time (e.g., Bierman et al., 2008; Feil et al., 2014).  
Psychometric Properties of Treatment Integrity Instruments 
 Treatment integrity instruments assessing adherence and competence that demonstrate 
evidence of score reliability and validity are lacking in early childhood settings (Sutherland et al., 
2013). Only four treatment integrity instruments used in randomized-controlled trials within the 
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early childhood literature have documented evidence supporting score reliability (Barnett et al., 
2008; Feil et al., 2014; Hemmeter et al., 2016; Sutherland et al., 2014) and two have documented 
evidence of  score validity (Hemmeter et al., 2016; Sutherland et al., 2014). Further, only two of 
these instruments are observer report and use a Likert-type scale instead of a checklist response 
format (Feil et al., 2014; Sutherland et al., 2014). Due to the underreporting of psychometric 
properties of treatment integrity instruments, there is a clear need in the early education field for 
investigations of the score reliability and validity of treatment integrity instruments used in 
randomized-controlled trials. 
 Given the importance of adherence and competence for program evaluation, providing 
evidence of score reliability and validity for treatment integrity instruments is critical (Sanetti & 
Kratochwill, 2009). That is, treatment integrity instruments cannot be properly utilized unless 
they provide evidence of having score reliability and validity at the item and scale level for 
specific applications. Researchers have determined suggested properties of score reliability and 
validity of which treatment integrity instruments should possess (Gresham, 2009; Mowbray et 
al., 2003). However, based on the purpose or function the instrument was developed, these 
properties vary (Sheridan et al., 2009). 
 First, treatment integrity instruments must be reliable, meaning that scores produced by 
independent raters should be consistent (Kazdin, 2016). For observational treatment integrity 
instruments used for teacher-delivered programs, it is critical that they possess evidence of 
interrater reliability. Interrater reliability is important to assess because ideally, all raters should 
be consistent with each other, as in, it should not matter who observes and assesses treatment 
integrity because all coders should agree with each other.  
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 Whereas reliability is concerned with whether scores are consistent, validity is concerned 
with whether the scores on the instrument support specific interpretations aligned with 
applications of the instrument (DeVellis, 2017). Foster and Cone (1995) differentiate between 
two types of validity: representative and elaborative. Representative validity references whether 
scores represent the theoretical domain of interest, in this case, adherence and competence. 
Elaborative validity refers to whether the scores have utility in assessing adherence and 
competence.  
 Construct validity falls within the representative validity distinction that Foster and Cone 
(1995) delineated. Evidence of construct validity is provided when scores indicate that an 
instrument accurately assesses the construct that it was designed to assess (i.e., adherence and 
competence) instead of an entirely different construct (Hill & Lambert, 2004). Traditionally, 
construct validity has been assessed by providing evidence of convergent validity and 
discriminant validity. Evidence of convergent validity occurs when scores on two instruments 
that assess the same construct (i.e., two instruments designed to measure adherence) are strongly 
correlated with each other (Foster & Cone, 1995). Conversely, scores on two instruments that 
assess unrelated constructs (i.e., adherence and treatment receipt) should demonstrate small 
correlations with each other (i.e., discriminant validity; DeVellis, 2017). Another way to assess 
construct validity is to evaluate the correlational patterns between instruments assessing various 
constructs. It would be expected that scores produced by items or scales of a similar construct 
should evidence a stronger correlation with each other than correlations between items or scales 
of two unrelated constructs (Furr & Bacharach, 2014). For instance, Hogue et al. (2008) found 
that competence ratings were more correlated with each other than when comparing correlations 
between competence and alliance.  
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 It is important for program evaluation for treatment integrity instruments to demonstrate 
construct validity to ensure that the instruments evaluate two key integrity components: 
adherence and competence (Cross et al., 2015; Cross & West, 2011). Without evidence 
supporting construct validity, it is possible that the instrument may not assess what it was 
designed to assess (Hill & Lambert, 2004). If this is the case, then scores on the instrument could 
not be interpreted as representing the extent to which the program was delivered (i.e., adherence) 
or the quality of delivery (i.e., competence) in randomized-controlled trials. Instead, the scores of 
the instrument may be assessing a different construct or component of treatment integrity (e.g., 
treatment receipt, alliance).  
 Discriminative validity and measurement sensitivity can provide evidence of elaborative 
validity. Discriminative validity is established when an instrument is able to differentiate 
between two groups that are expected to differ (Foster & Cone, 1995). For example, if an 
instrument is able to distinguish between a group of teachers that were trained and coached to 
deliver an evidence-based program and a group that has not learned to deliver the program, then 
the instrument would possess evidence of discriminative validity (Carroll et al., 2000). This is 
critical for program evaluation since it affords researchers the ability to determine whether 
adherence and competence scores differed between groups as expected (e.g., business as usual 
condition and program condition). Further, measurement sensitivity provides evidence that 
scores on an instrument can detect changes in program delivery over time (Kazdin, 2016). This is 
critical for program evaluation because it allows researchers to determine whether adherence and 
competence scores change over the course of training and coaching (e.g., Did teachers deliver 
more or less of the evidence-based program over time?; id teachers improve their quality in the 
delivery of the evidence-based program over time?).  
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BEST in CLASS Adherence and Competence Scale (BiCACS)  
 The BEST in CLASS Adherence and Competence Scale (BiCACS; Sutherland et al., 
2014) is an integrity instrument that assesses the treatment integrity domains of adherence and 
competence of the core practices of the BEST in CLASS program.  The assessment instrument 
also evaluates two additional items that assess how a child responds to a teacher’s delivery of the 
program: Child Engagement and Child Responsiveness. The BEST in CLASS program is a Tier-
2 teacher-delivered program that is delivered within early classroom contexts. Similar to 
recommendations presented in this review, the BiCACS is an observational integrity instrument 
that utilizes a 7-point Likert-type scale to assess these integrity domains.  
 The BiCACS has been used to determine the level of adherence and competence of BEST 
in CLASS from pretest to posttest and whether there are group differences between program 
conditions in their levels of adherence and competence. Results from research studies have 
shown that adherence scores for teachers who were trained to deliver BEST in CLASS 
significantly increased both for adherence and competence scores from pretest to posttest 
(Sutherland et al., 2018). Results have also demonstrated that teachers in the BEST in CLASS 
condition delivered the intervention with significantly higher adherence and competence 
compared to a business-as-usual comparison condition (Conroy et al., 2015). These results speak 
to the purpose of the BiCACS as an instrument for program evaluation, given that each of these 
results suggests that teachers in the BEST in CLASS condition are delivering the program more 
frequently, thoroughly, skillfully, and more responsive than teachers in a comparison condition. 
Furthermore, the BiCACS has demonstrated initial evidence of reliability and validity to support 
its use as a program evaluation instrument. Nonetheless, to help support this use of this 
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instrument, the psychometric properties of the BiCACS must be understood and investigated 
further.   
Preliminary Psychometric Evidence 
The BiCACS has demonstrated initial evidence of interrater reliability at the item and 
subscale (i.e., Adherence and Competence subscales) levels, construct validity (i.e., convergent 
and discriminant validity) at the item and subscale level, discriminative validity at the subscale 
level, and measurement sensitivity at the subscale level. In particular, a preliminary 
psychometric investigation of the BiCACS has been conducted using two years of data collected 
from teachers who participated in the BEST in CLASS development study (N = 11; Sutherland et 
al., 2014). Within this study, a total of 289 observations were conducted of teachers delivering 
the BEST in CLASS program. Observations were assessed across various phases of the program 
(i.e., baseline, treatment implementation, posttest, and maintenance). Interrater reliability was 
evaluated with intraclass correlation coefficients (ICC[2,1]) between two coders and ranged from 
“fair” to “excellent” for the Adherence items (M = .72; SD = .15; range, .44 – .91; Sutherland et 
al., 2014). For the Competence items, ICCs ranged from “poor” to “excellent” with only one 
item in the “poor” category (M = .64; SD = .16; range, .39 – .85; Sutherland et al., 2014). The 
Adherence subscale (ICC = .90) and the Competence subscale (ICC = .85) displayed “good” 
reliability (Sutherland et al., 2014). These preliminary findings provide initial evidence of 
interrater reliability of the BiCACS at the item and subscale levels. To enhance the 
understanding of the interrater reliability as it pertains to the BiCACS, interrater reliability 
should be assessed using the full double-coded data from a randomized-controlled trial. 
 Within the context of the preliminary psychometric study (i.e., Sutherland et al., 2014), 
which included data from the BEST in CLASS development study, the score validity of the 
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BiCACS was assessed indirectly through a few methods. First, to support the construct validity 
of the instrument, inter-item and intra-item correlations among the BiCACS items were 
conducted and included all eight available time points of data collection collectively in analyses. 
Results indicated that intra-item correlations among the Adherence items, intra-item correlations 
among the Competence items, and inter-item correlations among the adherence and Competence 
items were all moderate to strong in strength (Sutherland et al., 2014). Also, in the preliminary 
psychometric study, correlations among the subscales were also conducted, and findings 
demonstrated a strong correlation among the Adherence and Competence subscale (r = .71; 
Sutherland et al., 2014). Though, the magnitude of the correlation among the BiCACS subscales 
suggest that they are redundant (i.e., r > .70; Kline, 1979) and may not assess different 
constructs.  
 Construct and discriminant validity were further assessed by correlating scores on the 
Adherence and Competence subscales with scores on two subscales of the Student-Teacher 
Relationship Scales – Short Form (STRS-SF; Pianta, 2001): Closeness and Conflict. Findings 
indicated that the Adherence subscale had a strong, positive correlation with the Closeness 
subscale (r = .51, p = .026; Sutherland et al., 2014) and the Competence subscale demonstrated a 
moderate, positive correlation with the Closeness subscale (r = .43, p = .065; Sutherland et al., 
2014). Additionally, the Adherence subscale demonstrated a small, negative correlation with the 
Conflict subscale (r = -.13, p = .578; Sutherland et al., 2014), and the Competence subscale 
demonstrated a similar correlation (r = -.18, p = .474; Sutherland et al., 2014). Although the 
magnitude of the correlations is stronger than anticipated, in comparison with the Adherence and 
Competence subscales, the patterns of the correlations are in line with expectations and support 
the construct validity of the BiCACS (Furr & Bacharach, 2014). That is, the Adherence and 
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Competence subscale demonstrated the strongest correlation, followed by the Adherence or 
Competence subscale with the Closeness subscale, and then the Adherence or Competence 
subscale with the Conflict subscale.  
 To investigate the measurement sensitivity of the BiCACS, Sutherland et al. (2014) 
assessed whether Adherence and Competence subscale scores were distinguishable between 
different phases of the BEST in CLASS program. In the context of this study, if the subscale 
scores increased over time, potentially due to the mastery of new intervention components, then 
the subscale scores would be able to distinguish between these phases (Sutherland et al., 2014). 
Results demonstrated that the Adherence subscale scores significantly distinguished between 
four phases of the intervention, but the Competence subscale scores did not have the same level 
of sensitivity (Sutherland et al., 2014). Overall, the current preliminary psychometric properties 
of the BiCACS suggest that the instrument demonstrates evidence of interrater reliability, 
construct validity, discriminative validity, and measurement sensitivity within the context of a 
program development study. However, to support the purpose of the BiCACS as a program 
evaluation instrument, the psychometric properties of the instrument need to be investigated 
further in the context of a rigorous randomized-controlled trial which would include more 
observations across time and more than one study condition.  
Current Study 
The current study aimed to investigate the score reliability and validity of the BiCACS to 
support the instrument’s use as a program evaluation instrument for a Tier-2, teacher-delivered 
evidence-based program (i.e., BEST in CLASS). BiCACS data will be collected by observational 
coders from teachers participating in two conditions (i.e., BEST in CLASS and business as 
usual). Teachers randomly assigned to BEST in CLASS were taught how to deliver instructional 
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practices during classroom instructions aimed at children at risk for emotional and behavioral 
disorders. Teachers were taught these strategies by receiving a manual, attending a one-day 
didactic training, and meeting with a coach weekly (Conroy et al., 2018; Sutherland et al., 2018). 
Business as usual condition teachers were not exposed to the behavioral management strategies 
and served as a comparison condition. More information about these conditions and the coders 
are provided later.    
Study Aims 
This study aimed to assess whether the BiCACS possesses evidence of reliability (i.e., 
interrater reliability), representative validity (i.e., convergent and discriminant validity), and 
elaborative validity (i.e., discriminative validity and measurement sensitivity). To do so, the 
study answered the following research questions: (a) can coders reliably code the BiCACS at the 
item and subscale level?, (b) do the adherence and Competence items on the BiCACS assess 
what they purport to assess?, (c) can the BiCACS differentiate between intervention conditions 
(i.e., BEST in CLASS vs. business as usual)?, and (d) are adherence and competence scores on 
the BiCACS sensitive to changes over time?  
Hypotheses  
 To determine whether the BiCACS demonstrates evidence of score reliability and 
validity for the purposes of evaluating the BEST in CLASS program, seven hypotheses will be 
tested.  
Hypothesis 1: Interrater Reliability at the Item Level. The BiCACS will demonstrate 
evidence of interrater reliability at the item level. Using intraclass correlation (ICC), it is 
hypothesized that BiCACS item scores will demonstrate at least “good” (ICC(2,1) > .60; 
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Cicchetti, 1994) levels of interrater reliability for each Adherence and Competence item 
(Sutherland et al., 2014;).  
Hypothesis 2: Interrater Reliability at the Subscale Level. The BiCACS will 
demonstrate evidence of interrater reliability at the subscale level. Using intraclass correlation 
(ICC), it is hypothesized that subscales scores will demonstrate at least “good” (ICC(2,1) > .60; 
Cicchetti, 1994) levels of interrater reliability on the Adherence and Competence subscales 
(Sutherland et al., 2014;).  
Hypothesis 3: Construct Validity at Item Level. It is hypothesized that for scores 
produced by coders: (a) inter-item correlations between the BiCACS Adherence items and the 
corresponding BiCACS Competence items (e.g., BiCACS Adherence Precorrection and BiCACS 
Competence Precorrection) will be medium to large in strength (r > .24; Hogue et al., 2008; 
Sutherland et al., 2014); (b) intra-item correlations among BiCACS Adherence items (e.g., 
BiCACS Adherence Precorrection and BiCACS Adherence Corrective Feedback) and BiCACS 
Competence items (e.g., BiCACS Competence Precorrection and BiCACS Competence 
Corrective Feedback) will be moderately correlated (r = .24 – .36; Hogue et al., 2008; Sutherland 
et al., 2014); (c) inter-item correlations between non-corresponding BiCACS Adherence and 
Competence items (e.g., BiCACS Adherence Precorrection and BiCACS Competence Corrective 
Feedback) will be small to medium in strength (r = .10 – .36; Hogue et al., 2008; Sutherland et 
al., 2014); and (d) the BICACS Adherence and Competence items will demonstrate small to 
medium correlations with the BiCACS Engagement and Responsiveness items (r = .10 – .36; 
Hogue et al., 2008; Sutherland et al., 2014). 
Hypothesis 4: Construct Validity at the Subscale Level. It is hypothesized that inter-
subscale correlations between (a) the BiCACS Adherence and Competence subscales will be 
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medium to large in strength with each other (r > .24; Carroll et al., 2000; Sutherland et al., 2014); 
(b) the BICACS Adherence and Competence subscales will demonstrate small to medium 
correlations with the BiCACS Engagement item (r = .10 – .36; Sutherland et al., 2014); (c) the 
BICACS Adherence and Competence subscales will demonstrate small to medium correlations 
with the BiCACS Responsiveness item (r = .10 – .36; Sutherland et al., 2014). 
Hypothesis 5: Discriminant Validity.  It is hypothesized that BiCACS scores will 
demonstrate small correlations with scores on the STRS, a teacher self-report instrument. More 
specifically, it is hypothesized that: (a) the BICACS Adherence and Competence subscale scores 
will demonstrate a small, positive correlation with scores on the STRS Closeness subscale (r = 
.10 – .23; Hogue et al., 2008; Sutherland et al., 2014); (b) scores on the BICACS Adherence and 
Competence subscales will demonstrate a small, negative correlation with scores on the STRS 
Conflict subscale (r = .10 – .23; Hogue et al., 2008; Sutherland et al., 2014).  
Hypothesis 6: Discriminative Validity. The BiCACS Adherence and Competence 
subscale scores will be sensitive to differences in adherence and competence by demonstrating 
significant group differences on the BiCACS Adherence and Competence subscales between the 
BEST in CLASS and business as usual conditions consistent with expected differences between 
groups (i.e., BEST in CLASS teachers will demonstrate higher scores; Hemmeter et al., 2016).    
Hypothesis 7: Measurement Sensitivity. To assess the measurement sensitivity of the 
BiCACS, it is hypothesized that scores on the BiCACS Adherence and Competence subscales 
will demonstrate positive change over the course of training and coaching for BEST in CLASS 










Data for the current study were drawn from a larger four-year multi-site cluster 
randomized efficacy trial hereby referred to as “parent study” (Conroy et al., 2018; Sutherland et 
al., 2018). The parent study compared the efficacy of the BEST in CLASS program, a Tier-2 
intervention delivered by teachers aimed at reducing young children’s problem behaviors in the 
classroom and increasing positive teacher-child relationships, to a comparison condition (i.e., 
business-as-usual). Findings of the parent study indicated that children in the BEST in CLASS 
program had a significant reduction in problematic behavior, increased their social skills, and 
showed higher classroom engagement compared to business-as-usual from pretest to posttest 
(Conroy et al., 2018; Sutherland et al., 2018). Teacher-child relationships also improved from 
pretest to posttest such that observers rated an increase in positive teacher-child interactions and 
a decrease in negative teacher-child interactions (Sutherland et al., 2018). Additionally, results 
demonstrated that teachers in BEST in CLASS achieved higher levels of teacher-reported 
closeness with the child and lower levels of teacher-reported conflict (Sutherland et al., 2018). 
Lastly, observer-rated adherence and competence of teacher delivery of BEST in CLASS was 
significantly higher at posttest than pretest for teachers in the BEST in CLASS condition 
(Sutherland et al., 2018).  
Participants 
Teachers 
A total of 185 teachers participated in the parent study (n = 92 in the BEST in CLASS 
condition; n = 93 in the business-as-usual condition). Teachers were eligible to participate in the 
study if they: (a) taught children aged three to five in an early childhood classroom, (b) had 
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children in their classroom that were eligible to participate, (c) had not previously participated in 
a BEST in CLASS study, and (d) consented to participate. Teachers from the parent study were 
included in the current study if BEST in CLASS Adherence and Competence Scale (BiCACS) 
data were available on the teacher’s delivery of BEST in CLASS practices for at least one 
timepoint and for at least one focal child (i.e., children selected to participate in the parent study 
who have been identified at risk for emotional and behavioral disorders). This resulted in a 
sample of 179 teachers (n = 89 in the BEST in CLASS condition; n = 90 in the business-as-usual 
condition). Demographic data for the current sample is presented in Table 2.  
Children  
A total of 465 children at risk for emotional and behavioral disorders participated in the 
parent study (n = 231 in the BEST in CLASS condition; n = 234 in the business-as-usual 
condition). Children were eligible for participation in the parent study if they met the following 
screening criteria and eligibility requirements: (a) were between the ages of three and five, (b) 
demonstrated fluency in the English language, (c) their cognitive development fell within the 
normative range, (d) were at risk of developing an emotional or behavioral disorder, (e) if their 
caregivers consented to have them participate in the study. Child participants were included in 
the current study if BiCACS data were available. This resulted in a sample of 416 child 
participants (n = 211 in the BEST in CLASS condition; n = 205 in the business-as-usual 
condition). Demographic data for the current sample is presented in Table 3.  
Parent Study Procedures 
Recruitment  
Participants of the parent study were recruited from early childhood programs located in 
urban, suburban, and rural communities near Richmond, Virginia, and Gainesville, Florida. The 
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early childhood programs were either located within elementary schools of local school districts 
or within early childhood education centers. The programs participating in the parent study were 
mainly federally- or state-funded programs (96%); the rest were privately funded programs (4%). 
Child Screening Process 
The following screening procedure was conducted to screen in 1-3 target children at risk 
for emotional and behavioral disorders. First, teachers nominated five children that demonstrated 
elevated levels of problem behaviors in the classroom. Consent forms were sent home to the 
nominated children’s caregivers if the children were English speakers or demonstrated 
proficiency in English using the BEST in CLASS English language screener. Children with 
returned and signed consent forms progressed through the screening process. The nominated 
children’s cognitive developmental level was screened using the Battelle Developmental 
Inventory, Second Edition Screener (BDI-II Screener; Newborg, 2005), and risk for an emotional 
or behavioral disorder was determined by using the Early Screening Project (ESP; Feil et al., 
1998). Children identified as falling within the normal range for cognitive development using the 
BDI-II and at an increased risk for an emotional or behavioral disorder as indicated by the ESP 
were eligible to participate. Based on the amount of returned consent forms and severity of risk 
for the emotional and behavioral disorder (i.e., scores exceeding one standard deviation from 
gendered norms on the ESP), one to three children with the highest level of emotional and 
behavioral risk (i.e., the highest score on ESP) were selected to participate in the parent study per 
teacher. 
Randomization 
Upon consent, teachers were randomly selected to participate in one of the intervention 
conditions (i.e., BEST in CLASS or business-as-usual) within their recruitment site (i.e., the 
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location of which they were employed). At sites in which more than one teacher consented to the 
study, teachers were randomly assigned to intervention conditions from within their site, but 
steps were taken to obtain an equal distribution of teachers across both conditions. For example, 
at sites with an even number of participating teachers, half of the teachers were randomly 
assigned to the BEST in CLASS condition, and the other half was then assigned to the business-
as-usual condition. At sites with an odd number of participating teachers, using simple random 
assignment, the extra teacher that was not assigned to a condition was randomly assigned into 
one of the intervention conditions. At sites in which only one teacher consented, teachers were 
assigned to the intervention by simple random assignment. Since teachers were randomly 
selected to intervention condition, the 1-3 focal children that were in their classroom were then 
assigned to the same condition.  
Intervention Conditions 
BEST in CLASS. In the BEST in CLASS condition, the teachers were trained to use 
BEST in CLASS practices geared towards their focal children and received practice-based 
coaching. Teachers received the program manual and learned the BEST in CLASS practices 
during a one-day didactic training session that entailed a presentation of BEST in CLASS, 
modeling of the practices, and opportunities to practice with other teachers. Teachers learned the 
BEST in CLASS practices through six modules that included rules, precorrection, opportunities 
to respond, behavior-specific praise, corrective feedback, and instructive feedback. Module 
information is presented in Table 4. Teachers were also taught via a seventh module, linking and 
mastery, how to link these six practices together to use them in tandem with each other.  
After the training concluded, teachers began receiving practice-based coaching. Practice-
based coaching is defined as a cyclical process that supports teachers’ use of effective evidence-
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based practices that produce positive child outcomes (Synder et al., 2015). Practice-based 
coaching typically involves three steps, including (a) assessment of classroom needs, (b) 
planning and implementation of evidence-based practices in the classroom, and (c) evaluation of 
the delivery of the evidence-based practices (Synder et al., 2015). Within the context of the 
BEST in CLASS program, Sutherland et al. (2015) detail six components of practice-based 
coaching, including (a) facilitated instructed of new skills; (b) shared goals and action planning; 
(c) guided practice; (d) reflection; (e) direct, focused observation; and (f) reflection and 
feedback.  
During each coaching session, coaches addressed teachers’ questions about BEST in 
CLASS, modeled BEST in CLASS components, and helped the teachers meet their self-
determined goals. Practice-based coaching lasted for 14-weeks. Within this timeframe, teachers 
were provided two weeks of coaching centered around at least one component of BEST in 
CLASS before focusing on another component. During the first week, coaches and teachers 
formed an action plan that determined how to deliver a BEST in CLASS component with the 
target child or children. Then the teacher implemented the plan while the coach observed and 
provided performance-based feedback. The following week, the coach and teacher met to reflect 
on the implementation of the BEST in CLASS component. Upon conclusion of the second week, 
the teacher was considered to have mastered the BEST in CLASS practice, and the subsequent 
coaching session focused on the next BEST in CLASS practice. The mastery of these practices 
occurred at the following time points of which time point 1 is a pretest measurement prior to 
training and coaching: time 2 = rules mastery; time 3 = precorrection mastery; time 4 = 
opportunities to respond mastery; time 5 = praise mastery; and time 6 = corrective feedback and 
instructive feedback mastery.  
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 Business-as-usual.  Participants in the business-as-usual condition were not exposed to 
BEST in CLASS components. Business-as-usual is a comparison condition in which teachers 
and children participate in instructional activities typically offered in early childhood classrooms. 
Across both conditions, teachers reported the use of both specific behavioral strategies (e.g., 
token economy, tangible reinforcement, time-out) and manualized early childhood curricula to 
guide their daily instruction (Sutherland et al., 2018). Most commonly reported manualized early 
childhood curricula that were implemented in the classrooms included Teaching Strategies Gold 
(Heroman et al., 2010a), the Creative Curriculum (Heroman et al., 2010b), and High Scope 
(High Scope Educational Research Foundation, 2014).   
Data Collection 
  At pretest, teachers in both conditions were given a packet of self-report forms to 
complete, including demographics, a measure of child problem behavior, and a measure of the 
student-teacher relationship. Children were sent home with demographic forms to be completed 
by their caregivers. Posttest procedures closely resembled pretest procedures, except 
demographics were not collected. Participants were compensated for their participation.  
Current Study Procedures 
BEST in CLASS Adherence and Competence Scale 
 Overview. The BEST in CLASS Adherence and Competence Scale (BiCACS; 
Sutherland et al., 2014) is a 14-item direct observational treatment integrity instrument used to 
assess adherence and competence of the delivery of BEST in CLASS practices in early 
classroom settings. Coders are asked to rate the teacher’s adherence and competence on six items 
that are directly related to the BEST in CLASS practices the teachers received training and 
coaching on. The BiCACS includes a total of 14 items (six Adherence items, six Competence 
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items, and two additional items). A list of the BiCACS items and their definitions can be found 
in Table 5. The following six items are included on both the Adherence subscale and the 
Competence subscale: (a) Teacher reviews rules and addresses rule violations, (b) Teacher 
provides precorrection, (c) Teacher provides opportunities to respond, (d) Teacher provides 
behavior-specific praise, (e) Teacher provides corrective feedback, and (f) Teacher provides 
instructive feedback. The two additional child behavior items include: (a) Child Responsiveness 
to teacher behavior (i.e., Child Responsiveness), and (b) Child Engagement. Whereas the 
Adherence and Competence items assess how the teacher delivers the BEST in CLASS program, 
the Child Responsiveness and Child Engagement items assess how the focal child receives or 
responds to the teacher delivery of the intervention.  
Lastly, it is important to note that some of the BiCACS items were added or changed 
during the four years of data collection. For instance, the Child Responsiveness and Child 
Engagement items were added to the BiCACS in year two of the parent study, and therefore only 
three years of data are available. Furthermore, Opportunities to Respond was accessed via two 
separate items (i.e., Academic Opportunities to Respond and Social Opportunities to Respond) in 
year one of data collection. After the first year, these two items were combined to assess 
“Opportunities to Respond” as defined in Table 5. No further changes were made to the BiCACS 
during the four years of data collection.  
Scoring. The six items that compose the Adherence subscale and the two additional child 
behavior items are scored using a 7-point extensiveness scale ranging from 1 (not at all) to 7 
(extensively; Hogue, et al., 1996; McLeod & Weisz, 2010; Sutherland et al., 2013). Two 
dimensions are considered when rating extensiveness: thoroughness and frequency. 
Thoroughness is defined as the intensity or persistence with which the teacher executes a BEST 
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in CLASS practice component. Frequency refers to the amount or number of times a specific 
BEST in CLASS practice is utilized during the observation. By coding adherence using a 
combination of both thoroughness and frequency, the Adherence subscale provides information 
regarding the quantity or extent to which the BEST in CLASS practice was delivered by the 
teacher during the observed session.  
Competence items are scored using a 7-point Competence subscale ranging from 1 (very 
poor) to 7 (excellent; Carroll et al., 2000; Sutherland et al., 2013). Since adherence presupposes 
competence, competence is only scored if adherence was scored between a 2 and 7. If adherence 
was scored using “1,” then competence is scored using “NO” meaning “no opportunity.” 
Competence ratings using the BiCACS consider the extent to which teachers demonstrate 
skillfulness and responsiveness when delivering BEST in CLASS. Specifically, coders are 
expected to consider the following dimensions: (1) expertise, commitment, motivation to 
promote change in the child (skillfulness); (2) clarity of language and communication when 
intervening with the child (skillfulness); (3) appropriate timing of actions (responsiveness); and 
(4) ability to read and respond to where the child appears to be (responsiveness).  
Observational Coding Procedures 
Coders. The coding team consisted of coaches and data staff. Twenty-six coaches were 
hired to work on the parent study, and of these 26 coaches, 17 resided in Virginia, and nine 
resided in Florida. Coach demographics are as follows: 92.3% female, 7.7% male; 73.1% 
White/European American, 15.4% Black/African American, 11.5% Hispanic/Latinx; 100% 
attained a Bachelor’s degree, 50% were enrolled in a graduate program. Additionally, coaches 
ranged in age from 25-65 years old. Data staff included individuals who were hired to work on 
the parent study as raters of treatment integrity and other research tasks (e.g., data collection, 
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data entry, etc.). The majority of data staff attained or were in the process of obtaining their 
bachelor’s degree. 
Training. Prior to the start of the parent study, all coders received a copy of the BiCACS 
coding manual and were asked to read through the manual and memorize the definition for each 
item. The coders then attended a 2-hour didactic training session where the definitions of the 
codes and scoring strategy were reviewed. Following, coders practiced scoring videotaped 
sessions in order to gain practice using the BiCACS. This coding occurred over a two-month 
period. Coders were trained over this time period to reach adequate pre-study reliability across 
all BiCACS items on the videotaped sessions (ICC > .59; Cicchetti, 1994). When the training 
was completed, coders began coding live observations of teachers providing instruction in their 
classrooms. 
Coding Procedures. Live-observational coding occurred in the participating teachers’ 
classrooms during instructional time for a minimum of 10 minutes; if coders could not observe 
for 10 minutes, then they did not complete the BiCACS. Instructional time consists of any 
teacher- or child-directed activity that involves instructional opportunities for the focal child to 
engage in instructional opportunities (e.g., circle time, center time, one-on-one instruction, free-
play, small group). Observations focused on the teacher's behavior directed to the focal child or a 
group in which the focal child is a part of and the focal child’s reaction to the teacher’s behavior. 
In classrooms with more than one participating focal child, coders were asked to conduct the 
observation on one focal child at a time.  
Data Collection. Data collection for the BiCACS occurred across 18 weeks at eight time 
points. These data points include pretest (prior to the start of the intervention), posttest (the last 
week of the coaching session), five “intervention” timepoints (at week 4, week 6, week 8, week 
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10, and week 13, and maintenance (3-5 weeks after posttest). The intervention time-points 
correspond to the week that the teacher was considered to “master” the BEST in CLASS practice 
they were receiving coaching on.  
Reliability Sample. To assess the interrater reliability of the instrument, a second 
observer completed the BiCACS for a target number of observations in the parent study. A 
secondary coder completed the BiCACS in classrooms at pretest (target of 20% of classrooms), 
posttest (target of 30% of classrooms), and maintenance (target of 20% of classrooms). A 
secondary observer also completed the BiCACS for a target of 20% of classrooms at each 
intervening time-point (i.e., week 4, week 6, week 8, week 10, and week 13).  
Other Measures  
Instruments Used in Validity Analyses 
 The Student-Teacher Relationship Scale-Short Form (STRS-SF). The STRS-SF 
(Pianta, 2001) is a teacher-report measure of teacher perceptions of their relationships with 
children in their classroom. Teachers used this instrument to assess their relationship with each 
child participating in the study at pretest and posttest. The STRS-SF consists of 15 items that are 
scored on a 5-point Likert scale with the following anchors: 1 (definitely does not apply) to 5 
(definitely applies). Teachers are asked to reflect on the degree to which each of the 15 
statements apply to the relationship. Example items include: (a) “I share an affectionate, warm 
relationship with this child”; (b) “this child and I always seem to be struggling with each other”; 
(c) “this child easily becomes angry with me”; and (d) “this child openly shares his/her feelings 
and experiences with me”. Two subscales are derived from the STRS-SF: Closeness and 
Conflict. The full-scale Student-Teacher Relationship Scale (Pianta & Hamre, 2001), of which 
this instrument is derived from, has demonstrated high internal consistency for both the 
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Closeness (alpha = .86) and Conflict (alpha = .92) subscales, discriminant validity, concurrent 
validity, and predictive validity (Hamre & Pianta, 2001; Pianta, 2001). Pretest STRS-SF scores 
were used in the validity analyses of the current study. Internal consistency of the STRS-SF at 
pretest for the current study was acceptable for both scales, Closeness (alpha = .72) and Conflict 
(alpha = .86).  
Instruments Used to Describe Sample 
Social Skills Improvement System- Rating Scale (SSIS-RS). The SSIS-RS (Gresham 
& Elliott, 2008) is a teacher-report instrument that assesses children’s social skills and problem 
behaviors. Teachers completed one to three SSIS-RS measures depending on how many children 
were participating in the study who was a student in their classroom. The SSIS-RS consists of 76 
items which are rated using a 4-point frequency scale ranging from 0 (never) to 3 (almost 
always). The instrument can be broken into two subscales: Social Skills and Problem Behaviors. 
Scores on the total scale and subscales are summed and then converted into a standard score. The 
items on the Problem Behavior and Social Skills subscales at pretest will be used to determine 
whether children across conditions displayed similar baseline levels of problem behavior and 
social skills. The SSIS-RS demonstrates evidence of high internal consistency for the Problem 
Behavior subscale (alpha = .95) and Social Skills scale (alpha =.97; Gresham et al., 2011). 
Further, it demonstrates evidence of construct validity such that it converges with the SSIS long 
version (Gresham et al., 2011). Internal consistency of the SSIS Problem Behavior (alpha = .91) 
and Social Skills (alpha = .94) scales of the current study were acceptable. 
Analytic Plan 
 The purpose of the current study was to investigate the score reliability and validity of the 
BEST in CLASS Adherence and Competence Scale (BiCACS). To achieve study goals, score 
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reliability, construct validity was examined at the item level. At the subscale level, reliability, 
construct validity, discriminative validity, and measurement sensitivity were examined. BiCACS 
item scores for Adherence and Competence were produced by coders observing teachers in two 
conditions (i.e., BEST in CLASS and business-as-usual). These item scores were then averaged 
together to produce an Adherence and Competence subscale. Seven timepoints collected across 
15 weeks were used for the current study analyses. The maintenance timepoint was dropped 
from analyses to eliminate possible effects of the removal of intervention supports on the 
analyses; the investigation of psychometric analyses across the remaining seven timepoints 
allowed for the examination of the score reliability and validity of the BiCACS while coaching 
and training were ongoing. As such, the removal of the maintenance timepoint was consistent 
with study aims.   
Preliminary Analyses 
Sample Bias 
Sample bias analyses were conducted to determine whether the teachers and children in 
the BEST in CLASS and business-as-usual conditions differed at baseline using chi-square or t-
test analyses on child and teacher demographic and pretest variables. Further, sample bias 
analyses were conducted to determine whether teachers and children included in these study 
analyses differed in their reported demongraphics from those of the parent study. Lastly, 
analyses were conducted to determine if children and teachers were included in the reliability 






Data Screening and Data Distribution 
Data were screened for data entry errors. Values were marked as missing if the value 
could not be remedied. Due to data manual changes between years one and two of data 
collection, as previously mentioned, a combined Opportunities to Respond item was created for 
year one data by averaging the Academic Opportunities to Respond and Social Opportunities to 
Respond scores. Child Responsiveness and the Child Engagement items for year one were 
marked as missing since these items were not accessed in year one. Descriptive statistics, 
including means, standard deviations, ranges, frequencies, skewness, and kurtosis were 
calculated for the BiCACS at the item level to assess for normality. To interpret the distribution 
of scores, acceptable values for skewness and kurtosis were considered to be values between -2 
through +2 (George & Mallory, 2010). Outliers were assessed by computing the raw scores of 
the BiCACS items into z-scores. Outliers were defined as a z-score greater than the absolute 
value of 3.29 (Tabachnick & Fidell, 2006).  
Reliability Analyses 
Interrater Reliability: BiCACS Adherence and Competence items 
Interrater reliability for each BiCACS item was assessed by calculating intraclass 
correlation coefficients, ICC (2,1), for every observation that was double-coded. The single-rater 
ICC was used since one observer coded all observations, and only a subset of these observations 
was coded by a second observer (McLeod et al., 2013). A two-way random-effects model was 
used as it allows for the generalizability of the results to other similar samples (Koo & Li, 2016; 
Shrout & Fleiss, 1979). To support the score reliability at the item level, it was expected per 
Hypothesis 1 that BiCACS Adherence and Competence items would demonstrate at least “good” 
(ICC(2,1) > .60; Cicchetti, 1994) levels of interrater reliability for the Adherence and 
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Competence items (Sutherland et al., 2014; Sutherland et al., 2018). To categorize reliability at 
the item level between coders, guidelines determined by Cicchetti (1994) were used: ICCs less 
than .40 would be considered “poor” reliability, ICCs between .40 and .59 will be considered 
“fair” reliability, ICCs between .60 and .74 will be considered “good” reliability, and ICCs 
greater than .75 will be considered “excellent” reliability.  
Interrater Reliability: BiCACS Adherence and Competence subscales 
To assess reliability at the subscale level, the BiCACS Adherence and Competence 
subscales were created using the item level reliability analyses to inform subscale creation. All 
items on the BiCACS Adherence subscale were averaged together to create the Adherence 
subscale score using the coder’s ratings. For items on the Competence subscale, all scores of “0” 
were first coded as “missing.” Afterward, the remaining items on the Competence subscale were 
averaged to create the Competence subscale score.  
Interrater reliability at the subscale level was then assessed using a similar procedure as 
the item-level analyses. That is, an ICC(2,1) was computed for the Adherence subscale and the 
Competence subscale for every observation that was double-coded. It was hypothesized per 
hypothesis 2 that the Adherence and Competence subscales would demonstrate at least “good” 
(ICC(2,1) > .60; Cicchetti, 1994) levels of interrater reliability. The same guidelines that were 
applied to the item-level analyses will be used to categorize reliability at the subscale level. 
Validity Analyses 
Construct Validity: BiCACS Adherence and Competence items 
 Construct validity analyses of the BiCACS focused on the magnitude and pattern of 
correlations among BiCACS Adherence items, the BiCACS Competence items, the Engagement 
item, and the Responsiveness item. Per hypothesis 3, it was expected that (a) inter-item 
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correlations between the BiCACS Adherence items and the corresponding BiCACS Competence 
items would be medium to large in strength (r > .24; Carroll et al., 2000; Hogue et al., 2008; 
Sutherland et al., 2014); (b) intra-item correlations between BiCACS Adherence or Competence 
items would be moderately correlated (r = .24 – .36; Hogue et al., 2008); (c) inter-item 
correlations between non-corresponding BiCACS Adherence and Competence items would be 
small to medium in strength (r = .10 – .36; Hogue et al., 2008); and (d) the BICACS Adherence 
and Competence items would demonstrate small to medium correlations with the BiCACS 
Engagement and Responsiveness items (r = .10 – .36; Hogue et al., 2008). To interpret 
correlations, the following guidelines were used: r is small correlation effect if .10 – .23, r is 
medium correlation effect if .24 –.36, r is large correlation effect if > .36 (Rosenthal & Rosnow, 
1984). It interpret the pattern of the correlations, means of the absolute values of the correlations 
were computed, and Fisher’s r-to-z transformation were used to determine whether these mean 
correlations significantly differed in magnitude. 
Construct Validity: BICACS Adherence and Competence subscales 
Construct validity of scores on the BiCACS subscales were assessed by evaluating the 
magnitude and pattern of correlations among the BiCACS Adherence subscale, BiCACS 
Competence subscale, Engagement item, and Responsiveness item. Per hypothesis 4, it was 
hypothesized that: (a) correlations between the BiCACS Adherence and Competence subscales 
would be medium to large in strength (r > .24; Carroll et al., 2000; Hogue et al., 2008; 
Sutherland et al., 2014); (b) the BICACS Adherence and Competence subscales would 
demonstrate small to medium correlations with the BiCACS Engagement item (r = .10 – .36; 
Hogue et al., 2008); and (c) the BICACS Adherence and Competence subscales would 
demonstrate small to medium correlations with the BiCACS Responsiveness item (r = .10 – .36; 
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Hogue et al., 2008). Follow-up contrasts using Fisher’s r-to-z transformation were used to 
determine whether correlations significantly differed in magnitude.  
Pearson product-moment correlations using the BiCACS Adherence and Competence 
subscales, BiCACS Child Engagement and Responsiveness items, and the STRS-SF Closeness 
and Conflict subscales were assessed to evaluate the construct validity of the BiCACS 
Adherence and Competence subscales. Although the STRS-SF was collected at pretest and 
posttest, posttest data were not assessed due to the observed increase in positive teacher-child 
relationships in BEST in CLASS participants (Sutherland et al., 2018). Eight correlations across 
the BiCACS subscales or items with the STRS-SF subscales were conducted using pretest data. 
Per hypothesis 5 it was expected that: (a) the BiCACS Adherence and Competence subscale 
scores would demonstrate a small, positive correlation with scores on the STRS Closeness 
subscale (r = .10 – .23; Hogue et al., 2008; Sutherland et al., 2018); (b) scores on the BICACS 
Adherence and Competence subscales will demonstrate a small, negative correlation with scores 
on the STRS Conflict subscale (r = .10 – .23; Hogue et al., 2008; Sutherland et al., 2018); (c) 
item scores of the Engagement and Responsiveness items will demonstrate a small, positive 
correlation with scores on the STRS Closeness subscale (r = .10 – .23; Hogue et al., 2008; 
Sutherland et al., 2018); and (d) item scores of the Engagement and Responsiveness items will 
demonstrate a small, negative correlation with scores on the STRS Conflict subscale (r = .10 – 
.23; Hogue et al., 2008; Sutherland et al., 2018). Rosenthal and Rosnow’s (1984) guidelines were 
used to interpret the strength of the correlations. Fisher’s r-to-z transformation were used to 






Discriminative validity was evaluated by comparing between-group differences on the 
Adherence and Competence subscale scores across the BEST in CLASS and business-as-usual 
conditions. It was expected that significant group differences on the BiCACS Adherence and 
Competence subscales would be found between the BEST in CLASS and business-as-usual 
conditions. In particular, per hypothesis 6, it was expected that the BEST in CLASS condition 
would demonstrate higher adherence and competence subscale scores than the business-as-usual 
condition (Hemmeter et al., 2016). To test this hypothesis, group mean differences on the 
Adherence and Competence subscales at posttest were used to examine the group differences 
after training and coaching. Independent sample t-tests were conducted to test this mean 
difference to examine group differences at posttest. Linear regression analyses were then 
computed using MPlus software Version 8 (Muthen & Muthen, 1998-2017) to test whether the 
intervention condition predicts differences in posttest scores. This method was used to correct 
standard errors due to the nested data structure (i.e., children nested within teachers) via the 
sandwich estimator available in MPlus was used (Diggle et al., 2002). 
Measurement Sensitivity  
To assess measurement sensitivity over time, linear growth models were computed using 
MPlus software Version 8 (Muthen & Muthen, 1998-2017). Per hypothesis 7, it was 
hypothesized that scores on the BiCACS Adherence and Competence subscales would 
demonstrate positive change over the course of training and coaching for BEST in CLASS 
teachers (Sutherland et al., 2014; Sutherland et al., 2018). To test this, two growth models were 
used to evaluate change in scores on the Adherence and Competence subscales, respectively. All 
seven timepoints were included in analyses with the intercept fixed at pretest to account for 
 
 43 
baseline scores. Since this research question is concerned with whether the BiCACS Adherence 
and Competence subscales are sensitive to the training and coaching provided in the BEST in 
CLASS condition, only BEST in CLASS teachers were included in these two models. Lastly, to 
control for the effects of nesting (i.e., children within teachers), the sandwich estimator in MPlus 




As found in Tables 2 and 3, chi-square analyses and analyses of variance revealed no 
statistically significant differences in the characteristics of the teacher and child participants at 
pretest between the BEST in CLASS and business-as-usual conditions. Further, no statistically 
significant differences (i.e., all p-values > .05) were found between teacher demographic 
variables (i.e., sex, race/ethnicity, education level, and years of teaching experience) between the 
current sample and the excluded teacher participants from the parent study. There were also no 
statistically significant differences in child demographics variables (i.e., sex, race/ethnicity, age, 
and baseline Social Skills and Problem Behavior SSIS subscales) between the excluded child 
participants from the parent study and the current sample. Lastly, there were no significant 
differences found between the aforementioned teacher and child demographic variables from the 
current sample and the reliability sample, a subset of the current sample. As such, the current 
sample and reliability sample included in these analyses are representative of the parent study, 





Data screening and Data Distribution 
Means, standard deviations, ranges, skewness, and kurtosis were explored for items on 
the BiCACS Adherence and Competence subscales across the seven time points (see Table 6). 
All items on both subscales demonstrated a range of six, indicating that the full range of scores 
from one to seven was used. Skewness and kurtosis values across all Adherence and Competence 
items fell within acceptable limits (i.e., between -2 and +2; George & Mallory, 2010). No 
outliers were detected at the item level (i.e., z-score > |3.29|), and therefore no items were 
removed for analysis.  
Reliability Analyses 
Interrater Reliability: BiCACS Adherence and Competence items 
Interrater reliability was conducted using the available double-coded data in which the 
BiCACS was coded by two independent raters during the same live observation of a teacher’s 
classroom instruction. A total of 529 observations (26% of total observations) were available for 
reliability analyses. All seven timepoints and both conditions were included in the analyses. 
Table 7 presents ICC(2,1) data including 95% confidence intervals and the frequency of which 
each item was rated. The single-measure ICC was used since only a subset of the total 
observations were double-coded (McLeod et al., 2013). For Adherence items, ICCs ranged from 
“good” to “excellent” (i.e., .67 to .82; M = 0.74, SD = 0.06). ICCs for the Competence items 
ranged from “poor” to “fair”  (i.e., .29 to .52; M = 0.46, SD = 0.14). All ICCs for the 
Competence items fell within the “fair” range, with one exception: the ICC for Behavior Specific 
Praise (i.e., .29) fell in the “poor” range. Though, the 95% confidence interval of the ICC for 
Behavior Specific Praise did not include zero (i.e., 95% CI = .17 – .41), and therefore was 
retained in subsequent analyses. The ICC for the Child Responsiveness item was “good” (i.e., 
 
 45 
.60), and ICC for the Child Engagement item was “fair” (i.e., .53). No ICCs demonstrated a 95% 
confidence interval including zero. Given that all Adherence item ICCs were above .60, these 
ICCs were found to be as hypothesized (hypothesis 1) and provide evidence that Adherence item 
scores are reliable. However, the Competence item ICCs were found to be lower than 
hypothesized (hypothesis 1) which suggests that item scores on the Competence subscale 
Adherence subscale may be harder to code than items on the Adherence subscale.  
Interrater Reliability: BiCACS Adherence and Competence subscales 
Scores on the BiCACS Adherence and Competence subscales were created by averaging 
together the Adherence or Competence items. For the Competence subscale, items were included 
in calculating the Competence subscale score only if both observers rated the Competence item a 
“1” or greater; otherwise, these items were dropped from the Competence subscale computation. 
The Adherence and Competence subscales were normally distributed and demonstrated a full 
range. Descriptive data and data distribution information can be found in Table 6.   
After creating the subscales, reliability analyses were conducted for each subscale score. 
The ICC(2,1) coefficients, frequency, and confidence intervals of the Adherence and 
Competence subscales can be found in Table 7. The Adherence subscale demonstrated an 
“excellent” ICC score (i.e., .81) and exhibited a 95% confidence interval that did not include 
zero. This ICC was found to be as hypothesized (hypothesis 2) and suggests that the Adherence 
subscale score is reliable. However, similar to the item-level analyses, the ICC of the 
Competence subscale was “fair” (i.e., .43) but the 95% confidence interval did not include zero 
and therefore the subscale was retained for subsequent analyses. This finding did not support the 
hypothesis (hypothesis 2) as it was expected for the ICC of the Competence subscale to achieve 




Construct Validity: BiCACS Adherence and Competence items  
To evaluate the score validity of the BiCACS items, correlations between the BiCACS 
Adherence items, BiCACS Competence items, the Child Responsiveness item, and the Child 
Engagement item were computed. Table 8 displays correlations of corresponding Adherence and 
Competence items (e.g., Adherence Precorrection correlated with Competence Precorrection). 
These correlations ranged from .58 to .69 (M = 0.61; SD = 0.05). All of the correlations were 
large (r > .36; Rosenthal & Rosnow, 1984), and no items were redundant (r > .70; Kline, 1979). 
It was expected that the strength of these correlations would range between medium to large, and 
the current correlations support this hypothesis (hypothesis 3a). 
Table 9 displays intra-item correlations (i.e., correlations of items within the same 
subscale) among the Adherence item scores (e.g., Adherence Precorrection correlated with 
Adherence Corrective feedback). Intra-item correlations among the Adherence items ranged 
from .30 to .55 (M = 0.40, SD = 0.11) and were medium to large in strength. Additionally, intra-
item correlations among the Competence items (e.g., Competence Precorrection correlated with 
Competence Corrective feedback), as seen in Table 10, ranged from .45 to .76 (M = 0.43; SD = 
0.14) and were found to be large. Both of these findings were unexpected as it was hypothesized 
that all of these correlations would be medium in strength (hypothesis 3b). In total, 47% of the 
intra-item adherence correlations and none of the intra-item competence correlations were 
medium in strength. Only two items were found to be redundant with one another (i.e., 
Competence Instructive Feedback with Competence Corrective Feedback; r = .76; Kline, 1979).  
As seen in Table 8, inter-item correlations among noncorresponding Adherence and 
Competence items (e.g., Adherence Precorrection correlated with Competence Corrective 
 
 47 
feedback) ranged from .18 – .46 (M = 0.32; SD = 0.07) and were small to large in strength. None 
of the correlations were redundant. It was hypothesized that these correlations would range from 
small to medium in strength (hypothesis 3c), which was not fully supported by the data. 
However, 73% of the noncorresponding correlations fell within the expected range. 
Correlations between the Child Responsiveness or Child Engagement items with the 
Adherence or Competence items are found in Tables 9 and 10, respectively. Correlations among 
the Adherence items with the Child Responsiveness and Child Engagement items ranged 
between .19 and .30 (M = 0.25; SD = 0.03) and were small to medium in strength. This was 
found to be in line with the hypothesized correlation magnitude (hypothesis 3d). Correlations 
between the Competence items and the Child Responsiveness and Child Engagement items 
ranged from .22 and .39 (M = 0.29; SD = 0.05) and were found to be medium to large in 
magnitude. Though, only one correlation (i.e., Child Responsiveness and Opportunities to 
Respond) was large in magnitude (i.e., r = .39), which provides evidence that these findings 
partially support the hypothesis. 
The mean of the absolute value of the correlations for each group of analyses was 
computed to help determine the pattern of the correlations. Means of the various groups of 
correlations were then compared to determine whether the mean correlations were statistically 
different with one another. These follow-up contrasts were computed using Fisher r-to-z 
transformations. Fisher r-to-z transformations revealed that the mean of the absolute value of the 
inter-item correlations between corresponding BiCACS Adherence and Competence items (M = 
0.61; SD = 0.05) was significantly higher than (a) the mean of the intra-item correlations among 
the BiCACS Adherence items (M = 0.40; SD = 0.10; Z = 9.21, p < .001), (b) the mean of the 
intra-item correlations among the BiCACS Competence items (M = 0.43; SD = 0.14; Z = 8.23, 
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p < .001), (c) the mean of the BiCACS Adherence and Competence non-corresponding items (M 
= 0.32; SD = 0.07; Z = 12.47, p < .001, (d) the mean of the correlations between the BiCACS 
Adherence items and the Engagement and Responsiveness items (M = 0.25 ; SD = 0.03; Z = 
13.05, p < .001), and (e) the mean of the correlations between the BiCACS Competence items 
and the Engagement and Responsiveness items (M = 0.29; SD = 0.05; Z = 11.80, p < .001). 
This suggests that the inter-item correlations between corresponding BiCACS Adherence and 
Competence items were found to be significantly larger than all other BiCACS correlations. 
As expected, Fisher’s r-to-z transformations revealed that the mean of the absolute value 
of the intra-item correlations among the BiCACS Adherence items (M = 0.40; SD = 0.10) was 
not found to be significantly larger than the mean of the intra-item correlations among BiCACS 
Competence items (M = 0.43; SD = 0.14; Z = 0.95, p = .172). The mean of the absolute value of 
the correlations among the BiCACS Adherence items (M = 0.36; SD = 0.11) was larger than (a) 
the mean of the BiCACS Adherence and Competence non-corresponding items (M = 0.32; SD = 
0.07; Z = 3.31, p < .001), (b) the mean of the correlations between the BiCACS Adherence 
items and the Engagement and Responsiveness items (M = 0.25; SD = 0.03; Z = 4.90, p < .001), 
and (c) the mean of the correlations between the BiCACS Competence items and the 
Engagement and Responsiveness items (M = 0.29; SD = 0.05; Z = 3.65, p < .001). The mean of 
the absolute value of the intra-item correlations between the BiCACS Competence items (M = 
0.43; SD = 0.14) was larger than (a) the mean of the BiCACS Adherence and Competence non-
corresponding items (M = 0.32; SD = 0.07; Z = 4.24, p < .001), (b) the mean of the correlations 
between the BiCACS Adherence items and the Engagement and Responsiveness items (M = 
0.25; SD = 0.03; Z = 5.73, p < .001), and (c) the mean of the correlations between the BiCACS 
Competence items and the Engagement and Responsiveness items (M = 0.29; SD = 0.05; Z = 
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4.47, p < .001). These comparisons suggest that the correlations among the Adherence items 
and among the Competence items are similar in magnitude. Further, these correlations are 
significantly larger than the correlations among non-corresponding BiCACS Adherence and 
Competence items and the correlations with the Engagement and Responsiveness items.  
 Fisher’s r-to-z transformations revealed that the mean of the absolute value of the inter-
item correlations between BiCACS Adherence and Competence non-corresponding items (M = 
0.32; SD = 0.07) was significantly larger than the mean of the correlations between the BiCACS 
Adherence items and the Engagement and Responsiveness items (M = 0.25; SD = 0.03; Z = 
1.96, p = .025), but was not significantly different than the mean of the correlations between the 
BiCACS Competence items and the Engagement and Responsiveness items (M = 0.29; SD = 
0.05; Z = 0.70, p = .241). This suggests that the inter-item correlations between BiCACS 
Adherence and Competence non-corresponding items are significantly larger than the 
correlations between the BiCACS Adherence items and the Engagement and Responsiveness 
items, but not the correlations between the BiCACS Competence items and the Engagement and 
Responsiveness items. Lastly, the mean of the absolute value of the correlations between the 
BiCACS Adherence items and the Engagement and Responsiveness items (M = 0.25; SD = 0.03) 
was not significantly different than (a) the mean of the correlations between the BiCACS 
Competence items and the Engagement and Responsiveness items (M = 0.29; SD = 0.05; Z = 
1.14, p = .127). This suggests that the correlations between the Engagement and 
Responsiveness items with the Adherence items are not significantly larger or smaller than their 
correlations with the Competence items. Overall, the pattern of correlations provide support for 
the construct validity of the BiCACS Adherence and Competence items. More specifically, the 
pattern of the correlations display overlap among items that were expected to display overlap 
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among each other (i.e., convergent validity), but also provided evidence that the items were 
largely distinct (i.e., discriminant validity) 
Construct Validity: BICACS Adherence and Competence subscales 
Construct validity was also assessment at the subscale level. To evaluate the score 
validity, correlations among the Adherence subscale, Competence subscale, Child 
Responsiveness item, and the Child Engagement item were computed. Correlations can be found 
in Table 11. To create the Adherence and Competence subscale score for validity analyses, 
Adherence or Competence items were averaged together to create the corresponding subscale 
score. The correlation among the BiCACS Adherence and Competence subscales was large in 
magnitude (r = .47, p <.01, n = 2159), which supports the hypothesis (hypothesis 4a). As 
expected (hypothesis 4b), (a) a medium correlation was found the BiCACS Adherence subscale 
and the Child Engagement item (r = .34,  p < .01, n = 1393), and (b) a small correlation was 
found between the BiCACS Competence subscale and the Child Engagement item (r = .20,  p < 
.01, n = 1393). A medium correlation was found between the BiCACS Competence subscale and 
the Child Responsiveness item (r = .32,  p <.01,  n = 1393), which was hypothesized (hypothesis 
4c). However, unexpectedly, a large correlation was found between the BiCACS Adherence 
subscale and the Child Responsiveness item (r = .38 p <.01, n  = 1393). These findings are 
contradictory to the proposed hypotheses as it was expected for these correlations to be small to 
medium in magnitude (hypothesis 4c). Follow-up contrasts were computed using the Fisher r-to-
z transformation to determine the overall pattern of the correlations. It was found that the 
correlation between the BiCACS Adherence and Competence subscales (r = .47, p <.01) was 
significantly larger than the correlations between the (a) BiCACS Adherence subscale and Child 
Responsiveness item (r = .38, p <.01; Z = 3.17, p = .001), (b) BiCACS Competence subscale 
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and Child Responsiveness item (r = .32, p <.01; Z = 5.20, p < .001), (c) BiCACS Adherence 
subscale and Child Engagement item (r = .34, p <.01; Z = 4.81, p < .001), and (d) the 
Competence subscale and Child Engagement item (r = .20, p <.01; Z = 9.05, p < .001).  
To further assess the construct validity of the BiCACS Adherence and Competence 
subscales, Person-product moment correlations were computed between the BiCACS Adherence 
and Competence subscales with the two subscales of the Student-Teacher Relationship Scale 
(STRS): Closeness and Conflict. These correlations were evaluated using pretest data as 
previously explained. The correlations among these subscales can be found in Table 12. The 
correlation between the BiCACS Adherence and Competence subscales at pretest was large in 
magnitude (r = .39, p = < .001, n = 397). The correlations between the STRS Closeness subscale 
with the Adherence subscale (r = .11, p = .149, n = 167) and Competence subscale (r = .13, p = 
.096, n = 167) were small in magnitude. Additionally, the correlations between the STRS 
Conflict subscale with the Adherence subscale (r = -.06, p = .446, n = 164) and Competence 
subscale (r = -.09, p = .233, n = 164) were small in magnitude. All correlations were found to be 
in the expected direction and range (hypothesis 5a and 5b). 
 Follow-up contrasts were computed using the Fisher r-to-z transformation to determine 
the overall pattern of the correlations. It was found that the correlation between the BiCACS 
Adherence and Competence subscales (r = .39, p <.01) were significantly larger than the 
correlations between the (a) Adherence subscale and the STRS Closeness subscale (r = .11, p = 
.149; Z = 3.20, p < .001), (b) Competence subscale and the STRS Closeness subscale (r = .13, p 
= .096; Z = 3.01, p < .001), (c) Adherence subscale and the STRS Conflict subscale (r = -.06, p = 
.446; Z = 5.02, p < .001), and (d) Competence subscale and the STRS Conflict subscale (r = -.09, 
p = .233; Z = 5.39, p < .001). This suggests that the correlation between the BiCACS Adherence 
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and Competence subscale is significantly larger in magnitude than all the correlations among the 
BiCACS subscales with the STRS subscales. 
Together, these results indicate that the overall pattern and magnitude of the correlations 
presented largely support the hypotheses (hypothesis 4 and 5). In particular, the correlation 
between the Adherence and Competence subscales was found to be large and also significantly 
larger than the correlations between the Adherence or Competence subscale with the (a) Child 
Responsiveness, (b) Child Engagement items, (c) STRS Closeness subscale, and (d) STRS 
Conflict subscale. Together, these correlations provide evidence of the construct validity of the 
BiCACS at the subscale level.  
Discriminative Validity 
Independent samples t-tests between BEST in CLASS and business-as-usual teachers 
scores on the Adherence and Competence subscales at posttest were used to assess the 
discriminative validity of scores on the BiCACS Adherence and Competence subscales. Results 
indicated significant differences between group conditions for the BiCACS Adherence and 
Competence subscales. The BEST in CLASS condition (M = 4.32, SD = 1.36) was found to have 
higher Adherence subscale scores at posttest than the business-as-usual condition (M = 2.06, SD 
= 0.70), t(375) = 20.12, p < .001, Cohen’s d = 2.09 (Lakens, 2013). Similarly, the BEST in 
CLASS condition (M = 5.46, SD = 0.98) was also found to have higher Competence subscale 
scores at posttest then the business-as-usual condition (M = 4.29, SD = 1.05), t(361) = 11.21, p < 
.001, Cohen’s d = 1.15. To determine if nesting (i.e., children nested within teachers) influenced 
group comparisons, linear regression analyses using the sandwich estimator (Diggle et al., 2002) 
were computed using MPlus software Version 8 (Muthen & Muthen, 1998-2017). The sandwich 
estimator was used to control for the effects of nesting (i.e., children within teachers). Results 
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indicated that group condition significantly predicted both the Adherence (β = .72, p < .001) and 
Competence (β = 1.17, p < .001) subscale scores. Taken together, results indicate that the BEST 
in CLASS condition demonstrated statistically significant higher scores on the BiCACS 
Adherence and Competence subscales than business-as-usual condition at posttest. These results 
were as expected, such that it was hypothesized that the BEST in CLASS condition would 
demonstrate higher scores than business-as-usual at posttest due to receiving training and 
coaching on the BEST in CLASS program (hypothesis 6). Since this hypothesis was as expected, 
this finding provides support of the discriminative validity of the BiCACS at the subscale level.  
Measurement Sensitivity 
Measurement sensitivity was assessed by computing two linear growth models using 
MPlus version 8 (Muthen & Muthen, 1998-2017). Analyses were designed to determine whether 
a positive linear growth was observed for teachers undergoing training and coaching in BEST in 
CLASS. Therefore, BiCACS Adherence and Competence subscale scores from the BEST in 
CLASS condition were used. To test whether there was a positive growth over time after 
assessing baseline levels of adherence and competence, the intercept in each model was fixed at 
pretest. As hypothesized, results of the linear growth models indicated a significant positive 
growth over time for the BiCACS Adherence subscale (b = .326, p < .001; y = 2.621, p < .001) 
and the BiCACS Competence subscale (b = .226, p < .001; y = 4.201, p < .001). Though, 
goodness of fit statistics for the Adherence (χ2(23) = 136.01, p < .001; RMSEA = .153; CFI = 
.438; TLI = .487) and Competence (χ2(23) = 80.92, p < .001; RMSEA = .109; CFI = .791; TLI = 
.809) subscale growth models were poor. Due to the poor fit, two quadratic growth models were 
computed using the BiCACS Adherence and Competence subscales. Similar to the linear 
models, results of the quadratic growth models indicated a significant growth for the BiCACS 
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Adherence subscale (b = .659, p < .001; y = 2.353, p < .001; q = -.058, p <.001) and BiCACS 
Competence subscale (b = .474, p < .001; y = 3.903, p < .001, q = -.036, p <.001). Fit statistics 
indicated that the quadratic growth models were a poor fit for the BiCACS Adherence (χ2(19) = 
57.64, p < .001; RMSEA = .098; CFI = .808; TLI = .788) and Competence (χ2(19) = 52.75, p < 
.001; RMSEA = .092; CFI = .878; TLI = .866) subscales. However, Santorra-Bentler Scaled Chi-
Square Difference Test (Santorra & Benter, 2010) indicated that the quadratic models of the 
Adherence (χ2SB = 74.94, df = 4.00, p < .001) and Competence (χ
2
SB = 25.98, df = 4.00, p < 
.001) subscales fit better than their respective linear growth models. Taken together, results of 
each model were as hypothesized (hypothesis 7) such that the models revealed a positive slope in 
the BiCACS Adherence and Competence subscales over the course of training and coaching for 
the BEST in CLASS teachers. This suggests that the BiCACS displays evidence of sensitivity 
over the course of training and coaching.  
Discussion 
With the increased use of treatment integrity instruments that assess how much (i.e., 
adherence) and how well (i.e., competence) an intervention was delivered in early childhood 
settings, these instruments must be evaluated to ensure that they adequately capture the 
constructs that they are designed to assess. Treatment integrity instruments are critical to 
determining whether an intervention was delivered as intended, which is needed to accurately 
interpret intervention outcomes of randomized-controlled trials (Sanetti et al., 2020; Sutherland 
et al., 2021). However, treatment integrity instruments that assess adherence and competence, 
and have been rigorously evaluated for score reliability and validity are lacking (Sanetti et al., 
2020; Sutherland et al., 2013; Sutherland et al., 2021). As such, the present study aimed to assess 
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the psychometric properties of a treatment integrity instrument used to evaluate adherence and 
competence of an intervention (i.e., BEST in CLASS) delivered in early childhood settings.  
The present study examined the score reliability and validity of the BEST in CLASS 
Adherence and Competence Scale (BiCACS; Sutherland et al., 2014), an instrument designed to 
assess the adherence and competence of the core practices of the BEST in CLASS program. 
Findings generally supported the score reliability and validity of the BiCACS. Adherence item 
and subscale scores produced by independent raters demonstrated at least “good” reliability, 
whereas the Competence item and subscale scores demonstrated primarily “fair” reliability. The 
scores on the BiCACS items and subscales also revealed evidence of construct validity. In 
particular, the documented pattern of correlations between the Adherence and Competence items 
and subscales provided evidence of both convergent and discriminant validity. When correlating 
the BiCACS subscale scores with an instrument that assessed a different construct (i.e., student-
teacher relationships), the correlations were weaker than the correlations among the BiCACS 
subscales, providing evidence of discriminant validity. Group differences in the level of 
Adherence and Competence scores at posttest between BEST in CLASS and business-as-usual 
teachers provided evidence of discriminative validity, suggesting that the BiCACS can detect 
differences in treatment integrity between intervention conditions. Lastly, scores on the BiCACS 
demonstrated a positive growth over the course of training, meaning that scores on the BiCACS 
appear to be sensitive to change in treatment integrity across time. Overall, these findings 
suggest that scores on the BiCACS Adherence and Competence items and subscales 






Descriptive data for the BiCACS Adherence and Competence items indicated that the 
items demonstrated the full ranges of scores (i.e., 1 to 7), and no items were found to be skewed 
or kurtotic. Single-measure interrater reliability was assessed for all Adherence and Competence 
items and their related subscale. Intra-class correlation (ICC) coefficients of the BiCACS items 
ranged from “poor” to “excellent” (Cicchetti, 1994); none of the ICCs had a confidence interval 
that included zero. The level of reliability between Adherence and Competence was discrepant 
such that the ICC scores fell into different ICC classifications. All Adherence items 
demonstrated at least “good” interrater reliability (M ICC = .74; SD = .06; range, .67 – .82), but 
Competence item scores fell in the “poor” and “fair” categories (M ICC  = .46; SD = .14; range, 
.29 – .52). A similar pattern in reliability was found when ICCs were computed at the subscale 
level. The Adherence subscale score demonstrated “excellent” interrater reliability (ICC = .81), 
whereas the Competence subscale score fell in the “fair” range (ICC = .43). The difference in the 
level of reliability achieved by the Adherence scores versus the Competence scores suggests that 
competence may be harder to code. 
The item-level reliability estimates for the Adherence items and subscales are similar to 
previous research with the BiCACS. Sutherland et al. (2014) found that during live observations, 
the single-measure reliability of the Adherence items ranged from “fair” to “excellent” (M ICC = 
.72; SD = .15; range, .44 – .91), and the Adherence subscale displayed “excellent” reliability 
(ICC[2,1] = .90). In contrast, the current study found that the score reliability of the Competence 
items and subscale were lower than previous findings. Sutherland et al. (2014) reported that the 
Competence items fell within the “poor” to “excellent” ranges (M ICC = .64; SD = .16; range .39 
– .85), and the Competence subscale displayed “excellent” reliability (ICC[2,1] = .85).  
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However, the discrepancy between adherence and competence reliability has also been 
seen in research conducted in mental health at the item (Hogue et al., 2008) and subscale level 
(Carroll et al., 2000). For example, Hogue et al. (2008) reported Adherence item reliability to 
span from “fair” to “excellent” (range = .56 – .83) and competence reliability to span from 
“poor” to “good” (range = .01 – .63). At the subscale level, Carroll et al. (2000) found that six 
Adherence subscales displayed “excellent” reliability (range = .80 – .95), whereas the 
Competence subscales were at “good” to “excellent” (range = .71 – .97). This further suggests 
that competence may be harder to code than is adherence.  
One reason for the lower estimates for the Competence items and subscales could be 
because the current study evaluated the reliability of the BiCACS using single-measure ICC 
estimates. Single-measure ICC was appropriate for the current study because only a subset of all 
observations was coded by a second observer. Single-measure ICC estimates produce lower 
estimates than the average-measure ICC estimates (Koo & Lee, 2016; McLeod et al., 2013). This 
means that if all observations were double-coded, then it is possible the reliability estimates for 
BiCACS items would be higher. For example, the single-measure ICC for the Competence 
subscale was found to be in the “fair” range (i.e., ICC = .43), but the average-measure ICC 
produces an estimate in the “good” range (i.e., ICC = .61). This average-measure ICC is 
undoubtedly better than the single-measure ICC; however previous investigations of the 
BiCACS have reported the average-measure ICC for the Competence subscale to fall in the 
“excellent” range (i.e., ICC[2,2] = .84; Sutherland et al., 2014).  
Another reason the Competence items and subscale may have demonstrated lower 
estimates than the Adherence items and subscale is the BiCACS rating procedures. When coders 
rate the BiCACS, they produce adherence ratings for every observation but only rate competence 
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when a teacher delivered a BEST in CLASS practice (i.e., if adherence was scored above a “1”). 
This rating procedure results in fewer observations for the Competence items than the Adherence 
items. For example, in the current study the interrater reliability for Adherence 
Precorrection was based on 529 observations, whereas the interrater reliability for Competence 
Precorrection was based on 144 observations. Since a larger number of observations typically 
results in better reliability estimates (Koo & Lee, 2016), this rating procedures may explain the 
lower estimates for Competence. In conclusion, the findings suggest that independent raters are 
able to reliably score the BiCACS Adherence and Competence items. Though, researchers who 
want to use individual Competence items in analyses may need to consider double coding all 
observations produce higher reliability estimates. 
Construct Validity 
Findings provide evidence supporting the construct validity of the BiCACS items and 
subscales. Evidence of convergent validity at the item level was found. For example, the strength 
of the correlations among corresponding Adherence and Competence items (e.g., Adherence 
Precorrection correlated with Competence Precorrection) were large, and the mean of the 
correlations among these items was significantly stronger than the mean correlations among 
other relations between items (e.g., Adherence items, Competence items, noncorresponding 
adherence and Competence items). This suggests that the correlations among the corresponding 
BiCACS Adherence and Competence items evidenced a stronger relation than correlations 
among the Adherence items, Competence items, noncorresponding Adherence and Competence 
items, and with the Child Responsiveness and Engagement items. In addition, the correlations 
among the Adherence items and the correlations among the Competence items were medium to 
large, and the mean of these correlations was not statistically significant from each other. This 
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suggests that these items overlap more with items on their respective subscale, as the within-
subscale items measure a similar treatment integrity component (e.g., adherence or competence). 
At the subscale level, the correlation among the Adherence and Competence subscales was large 
(i.e., r = .47), and the strength of this correlation was statistically stronger than correlations 
among the Adherence or Competence subscale with a measure of another construct (i.e., child 
responsiveness, child engagement, student-teacher relationship quality). These findings provide 
evidence of convergent validity by demonstrating that the relation among the Adherence and 
Competence subscale is stronger than the relation among the BiCACS subscales with measures 
that assess child responsiveness, child engagement, or teacher-child relationship quality. 
Previous research in education (i.e., rs = .38 – .82, Sutherland et al., 2014) and mental health 
(e.g., r = .38, Carroll et al., 2000; r = .46, McLeod et al., 2018; r = .42, Hogue et al., 2008) have 
also reported large correlations among adherence and competence at the item and subscale level. 
However, in contrast to the current study, Sutherland et al. (2014) reported a larger correlation 
among the Adherence and Competence subscale (r = .71), one that suggests these subscales may 
be redundant (i.e., r > .70; Kline, 1979) and assess similar constructs. This discrepancy may have 
been due to variability in the sample as the current study included both BEST in CLASS and 
business-as-usual teachers and included a larger sample size. Though, it is promising that the 
correlation among the BiCACS subscales are closer to those reported in the mental health 
literature. In sum, correlations among the BiCACS items and subscales provide evidence of 
convergent validity at the item and subscale-levels.    
Findings also supported the discriminant validity of the BiCACS at the item and 
subscale-level. First, the correlations among the BiCACS items suggest that the items are 
distinct. Only one correlation across all BiCACS items was found to be redundant (r < .70; 
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Kline, 1979), with the rest of the inter-item correlations ranging from small to large, suggesting 
that the items are not redundant. Second, the mean correlation among the Adherence (r = .40) 
and the Competence (r = .43) items was significantly larger than the correlations among the 
noncorresponding Adherence and Competence items (r = .32) as well as with the Child 
Responsiveness and Child Engagement items (rs = .25 – .29). Previous research supports this 
finding as the relation among client involvement (i.e., the degree to which a client is involved in 
therapeutic activities) with Adherence and Competence scores ranges from small to medium 
(i.e., rs = .13 – .24; McLeod et al., 2018). A similar pattern was seen for the BiCACS subscales. 
As previously mentioned, the correlation among the Adherence and Competence subscale was 
large (r = .47), but the magnitude also suggests that the subscales are distinct from one another (r 
< .70; Kline, 1979). Correlations among the Adherence or Competence subscales with the Child 
Responsiveness and Child Engagement items were small to large in magnitude (i.e., .20 – .38). 
Though, follow-up contrasts revealed that these correlations are significantly smaller than the 
correlation among the Adherence and Competence subscale.  Also, the correlations among the 
Adherence or Competence subscales with the subscales of an instrument of teacher-child 
relationships (i.e., Closeness and Conflict) were small in magnitude (i.e., rs = ± .06 – .13). 
Follow-up contrasts revealed that the correlation between the Adherence and Competence 
subscales was significantly larger than the correlations among the Closeness and Conflict 
subscales with the BiCACS subscales. This indicates that the BiCACS subscales are distinct 
from the Closeness and Conflict subscales, and therefore these instruments measure distinct 
constructs and provide further evidence of discriminant validity for the BiCACS subscales. 
Previous investigations of the BiCACS supports these findings as Sutherland et al. (2014) also 
found that the correlation among the BiCACS Adherence and Competence subscales was 
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significantly higher than the correlations among the Adherence or Competence subscale with the 
Closeness and Conflict subscale. This finding is also consistent with previous research conducted 
in mental health such that the magnitude of the correlations among the adherence or competence 
scores with alliance, a construct that assesses the quality of the therapeutic relationship between 
a therapist and client, is shown to be smaller than the correlation between adherence and 
competence (Carroll et al., 2000; Hogue et al., 2008). Together, the pattern of findings supports 
the discriminant validity of scores on the BiCACS items and subscales. 
In sum, scores on the BiCACS items and subscales evidenced a pattern of correlations 
that support convergent and discriminant validity. The evidence of the current study provides the 
strongest support for the discriminant validity of the BiCACS subscales. It is important for 
treatment integrity instruments to demonstrate evidence of both convergent and discriminant 
validity so researchers can confidently assume that the instrument is assessing the accurate 
treatment integrity constructs they wish to assess (Cross et al., 2015; Cross & West, 2011). 
Treatment integrity instruments that are found to assess the constructs they purport to measure 
allow researchers to make sound conclusions about the efficacy of the interventions they are 
developing and evaluating.   
One factor that limits confidence in the convergent validity is that the current study did 
not have another treatment integrity instrument that assesses adherence and competence. 
Convergent validity is best evaluated by comparing scores of the same construct across two or 
more different measurement instruments (Foster & Cone, 1995; Hill & Lambert, 2004). Since no 
additional treatment integrity instrument was used in the parent study, the construct validity 
should continue to be investigated as research progresses. However, the patterns and magnitude 
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of the correlations among the items and subscales presented in the current study prove promising 
in supporting the construct validity of the BiCACS.  
Discriminative Validity 
Findings support the discriminative validity of the BiCACS Adherence and Competence 
subscale scores. There was evidence of discriminative validity demonstrated by differences 
between intervention conditions in the level of Adherence and Competence subscale scores at 
posttest. It was expected that these two groups would significantly differ after training was 
completed. It was found that scores between the Adherence and Competence subscale scores 
predicted treatment conditions after controlling for data nesting. It was also found that both the 
Adherence (Cohen’s d = 2.09) and Competence (Cohen’s d = 1.15) subscale scores of the BEST 
in CLASS condition were significantly higher than the subscale scores of the business-as-usual 
condition. Taken together these findings suggests that Adherence and Competence subscale 
scores can detect differences between teachers who have been trained in BEST in CLASS from 
those teachers who have not been trained in the intervention.  
The difference in treatment integrity subscale scores between intervention conditions is 
supported by previous research in education (Hemmeter et al., 2016) and mental health (McLeod 
et al., 2019; Smith et al., 2017). Hemmeter et al. (2016) conducted a randomized-controlled trial 
of the Pyramid Model program which aims to promote positive social-emotional outcomes and 
decrease problem behavior in early childhood settings. They found that teachers in the Pyramid 
Model condition demonstrated higher adherence (ES = 1.95) scores at posttest than the business-
as-usual teachers; though, competence data was not assessed. Additionally, McLeod et al. (2019) 
demonstrated that a treatment integrity instrument assessing adherence and another assessing 
competence were able to detect differences across therapists providing a cognitive-behavioral 
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therapy intervention in research and community settings. They found that therapists providing 
therapy in research settings demonstrated higher levels of adherence to cognitive-behavioral 
skills (ES = .57), adherence to exposure interventions (ES = 1.17), and overall competence (ES = 
1.13) than therapists in the community setting. Further, Smith et al. (2017) found that therapists 
providing cognitive-behavioral therapy in research settings had higher adherence ratings in the 
middle and end phase of data collection compared to therapists providing therapy in community 
settings; both of these conditions demonstrated higher level of adherence than therapists in a 
control condition (i.e., usual care). In sum, previous research supports the findings of the current 
study by providing evidence that treatment integrity instruments have been known to detect 
changes across treatment conditions. As such, current study findings suggest that the BiCACS 
subscales can detect differences between intervention groups. However, more research is needed 
in the education field to support the discriminative validity of the Competence subscale. This 
finding implies that the BiCACS can be used to evaluate the efficacy of a program, especially in 
determining whether the level of adherence and competence supports that the intervention was 
delivered as intended compared to a control group.  
Measurement Sensitivity 
The measurement sensitivity of the BiCACS subscale scores was assessed by examining 
growth models. These analyses were aimed at evaluating if the BiCACS subscale scores captured 
change in adherence and competence over the course of the study. Results indicated that the 
Adherence and Competence subscale scores evidence positive growth during the study. This 
suggests that teacher adherence and competence increased over the course of the study, and that 
the BiCACS subscales were able to capture this change. This is an important finding because it 
implies that the BiCACS can capture the variability of adherence and competence over time. 
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Previous investigations in education have also found that the average adherence score increased 
across phases of data collection (Hemmeter et al. 2016; Sutherland et al., 2014). However, 
Sutherland et al. (2014) did not find that teacher competence changed over time, which is 
discrepant from the current study, and Hemmeter et al. (2016) did not report competence data. 
This discrepancy may be due to differences in sample size. The current sample used a larger 
sample which may have provided a more precise estimate of adherence and competence.  
Similarly, research conducted in the mental health field have also found Adherence 
subscale scores to change over time. Smith et al. (2017) found that adherence to cognitive-
behavioral therapy increased over time for therapists trained in a cognitive-behavioral therapy 
intervention; though, change in competence score was not tested in this study. Additionally, 
McLeod et al. (2019) tested whether scores on a subscale designed to assess adherence changed 
across two phases of treatment delivery (i.e., Skills and Exposure) for a cognitive-behavioral 
therapy intervention. Results indicated that during the Exposure phase, adherence to skill-
building decreased as adherence to exposure therapy increased (McLeod et al., 2019). McLeod et 
al. (2019) did not find any changes over time in level of competence across data collection. In 
sum, previous research supports the finding that the BiCACS Adherence subscale can detect 
change over time. However, future research will need to replicate the current findings to help 
address the discrepant finding for the BiCACS Competence subscale across the current study and 
previous research.  
Summary 
The current study aimed to establish whether the BEST in CLASS Adherence and 
Competence Scale (i.e., BiCACS; Sutherland et al., 2014) demonstrated evidence of score 
reliability and validity. Findings suggest that the Adherence items and subscale produced at least 
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“good” reliability estimates across coders. However, all Competence items may need to be 
double-coded to achieve at least “good” reliability at the item and subscale-level. It is important 
for treatment integrity scores to exhibit good reliability at the item level so researchers can run 
analyzes that examine the effects of distinct intervention practices. Good reliability at the 
subscale level is also important in order for researchers to draw conclusions about intervention 
efficacy. If reliability evidence is not present, then the item and subscale scores of the treatment 
integrity instrument are essentially inaccurate (Sanetti & Kratochwill, 2009; Sanetti et al., 2020).  
Construct validity evidence was also apparent in the current study, such that the 
correlations among BiCACS items and subscales produced a pattern associated with convergent 
and discriminant validity evidence. Findings also displayed evidence of discriminant validity 
through small to medium correlations among the BiCACS subscales with the subscales of an 
instrument that assesses the quality of student-teacher relationships. These findings are 
promising as it is critical for treatment integrity instruments to evidence construct validity when 
evaluating interventions. More specifically, for researchers to derive accurate conclusions about 
whether an intervention is efficacious and improves targeted child outcomes, they will need to 
understand whether the intervention was delivered as intended (Sanetti & Kratochwill, 2009; 
Sanetti et al., 2020). When scores on treatment integrity instruments show evidence of construct 
validity, it means that the treatment integrity instrument assesses the distinct treatment integrity 
components (e.g., adherence, competence) that it was intended to measure (Hill & Lambert, 
2004). This is true for both the item and subscale scores because where the items can help 
researchers determine whether distinct core practices of an intervention drive treatment 
outcomes, the subscale score can help determine whether adherence and competence of the 
intervention as a whole was delivered as intended (Perepletchikova et al., 2007; Sanetti et al., 
 
 66 
2009; Sutherland et al., 2013). Though, when construct validity is questionable, it implies that 
researchers cannot accurately ascertain whether an intervention produced results because it was 
delivered as designed or due to another factor. 
The results of the current study also add to treatment integrity research in the field of 
education. Since a review of the literature suggests that researchers under-report validity 
evidence of the treatment integrity instruments they utilize in randomized-controlled trials, this 
current study adds to the literature by reporting these findings. That is, as the literature grows and 
more studies report their results, the field may be able to estimate the extent to which treatment 
integrity constructs overlap with one another (Sanetti et al., 2020). This will be helpful 
information as it will provide a guideline for which researchers can base their construct validity 
findings and make conclusions about their treatment integrity instruments.  
Lastly, this current study provides evidence of elaborative validity (i.e., whether the 
scores produced by an instrument have utility; Foster & Cone, 1995). In particular, results imply 
that the BiCACS can accurately distinguish between intervention groups (i.e., discriminative 
validity). This is helpful for researchers in deciphering whether an intervention was delivered as 
intended compared to a control group that is presumed to achieve lower levels of treatment 
integrity. It is also helpful information for researchers in establishing the level of post-
intervention adherence and competence across intervention conditions to conclude the level of 
treatment integrity needed to produce favorable treatment outcomes. Additional evidence of 
elaborative validity in the current study is that the instrument displayed sensitivity to change in 
adherence and competence over time. In particular, the Adherence and Competence subscale 
scores increased over time which suggests that the BiCACS is capable of capturing variability in 
these treatment integrity domains across training and coaching (Sutherland et al., 2014). It is 
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essential for treatment instruments to capture this variability because it can provide researchers 
with pertinent information about the impacts of the training and coaching supports intended to 
improve adherence and competence (Cross et al., 2015; Cross & West, 2011; Fiske, 2008).  
Limitations  
 Although the current study displayed its strengths, it also has some limitations. First, the 
present study examined the psychometrics of a treatment integrity instrument designed to assess 
the adherence and competence of the core practices of the BEST in CLASS program. As such, 
teachers in the current study included those implementing the BEST in CLASS program and a 
control group. Therefore, these findings may not generalize to other early childhood 
interventions. Still, these findings have merit in providing estimates of score reliability and 
validity that other researchers can use to establish guidelines for interpreting the psychometric 
properties of their treatment integrity instruments.  
Additionally, although evidence of the convergent and discriminant validity is promising, 
findings cannot conclude whether the BiCACS actually assesses the treatment integrity domains 
of adherence and competence. Results imply that some items and subscales either assess similar 
or different constructs. However, the current study cannot conclude that the items and subscales 
assess adherence and competence because the present study did not include other treatment 
integrity instruments to act as a comparator. Comparing the BiCACS to an independent measure 
that assesses adherence and competence could provide further evidence of convergent and 
discriminant validity. For example, if the additional instrument assessed adherence and 
competence, the correlations could be run across this instrument and the BiCACS to evaluate the 
overlap among similar constructs. If these correlations were large in magnitude, and even 
considered redundant, it would be more accurate to assume that the BiCACS assesses adherence 
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and competence (i.e., convergent validity). To further assess discriminant validity, if findings 
suggested that the BiCACS and an established instrument that assesses additional domains of 
treatment integrity (e.g., Responsiveness) were distinct, one could conclude that the BiCACS 
does not capture another treatment integrity component.  
Lastly, measurement sensitivity findings demonstrated increased growth in adherence and 
competence over time. However, the goodness of fit statistics indicated that neither the linear nor 
the quadratic growth models were a good fit for the data. This means that a linear or quadratic 
shape may not adequately capture change in Adherence and Competence scores.  
Future Directions 
 Due to the limitations mentioned above and general guidelines for assessing 
psychometric properties of treatment integrity instruments, there are several avenues for future 
research. First, it is important to replicate the current study's findings across multiple samples, 
studies, and contexts. BiCACS was designed to evaluate the adherence and competence of the 
BEST in CLASS program, so replication of this study using a different teacher-delivered 
intervention would not be appropriate. However, future studies could attempt to replicate the 
current study with a different sample of participants or assessment of another context (e.g., web-
based delivery of the BEST in CLASS; Conroy et al., 2020). This would help to further ground 
the reliability and validity of the BiCACS while also assessing any factors that may influence its 
psychometric properties (Martinez et al., 2014). For example, these studies could address further 
factors that may have been associated with the discrepancy between the adherence and 
competence reliability estimates.  
 As previously delineated, future research should investigate the construct validity of the 
BiCACS with another established treatment integrity instrument. As such, future research should 
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include multiple treatment integrity instruments of similar and different constructs to evaluate the 
convergent and discriminant validity across these instruments. Since sound treatment integrity 
instruments used in early educational constructs are still largely in development (Sanetti et al., 
2020; Sutherland et al., 2021), it would be beneficial for researchers to use these multiple 
instruments to inform the recommendations for establishing instruments with score validity in 
the field.  
 Lastly, future investigations should replicate the measurement sensitivity analyses with 
the BiCACS subscales due to discrepant findings with previous research. The aim of this would 
be to reconcile whether the BiCACS Competence scores reflect a positive growth over time as 
was found in the current study or no change over time as was found in Sutherland et al. (2014). 
Additionally, future work could also determine recommendations to assess the measurement 
sensitivity analyses as the growth curve models computed in the current study were not a good fit 
for the data.  
In sum, as more researchers develop and utilize treatment integrity instruments, they must 
examine the score reliability and validity of the instrument. This information is important as it 
establishes whether scores produced by the instrument are accurate, intend to measure the 
constructs it was designed to, and has evidence of utility. The psychometric evaluation of the 
BiCACS may prove to be a helpful example for researchers conducting assessments on treatment 
integrity instruments. Such instruments that display evidence of these psychometric domains of 
reliability and validity are needed to guide conclusions about the delivery and efficacy of 
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Treatment Integrity Data Reported in Randomized-Controlled Trials for Teacher-delivered 
Evidenced-Based Programs for Early Classroom Settings 
Program RCT Adh? Comp? Metrics? Notes on Instrument 
BEST in CLASS Conroy et al. (2018) YES YES YES * 
Coach and/or research staff 
report (7-pt scale); Interrater 
reliability, construct validity 
 
Sutherland et al. 
(2018) 
YES YES YES * 
Coach and/or research staff 
report (7-pt scale); Interrater 
reliability, construct validity 
Chicago School 
Readiness Project 
Raver et al. (2008) NO NO NO  
 Raver et al. (2009) YES YES NO 













NO NO NO  
Head Start REDI Bierman et al. (2008) YES YES NO 
Teacher report (3-pt scale); 
Trainer report (6-pt scale) 
 Nix et al. (2013) NO NO NO  
Preschool PATHS 
Domitrovich et al. 
(2007) 
NO YES NO Coordinator report (3-pt scale) 
 Hamre et al. (2012) YES NO NO Observer report (checklist) 
Preschool First 
Step (PFS) to 
Success 
Feil et al. (2014) YES YES YES 




Dunlap et al. (2018) YES NO NO Research staff (checklist) 
Pyramid Model 
Hemmeter et al. 
(2016) 
YES NO YES * 
Observer report (checklist); 
Interrater reliability; 
convergent validity  
RECAP Han et al. (2005) NO NO NO  
Tools of the Mind Barnett et al. (2008) YES NO YES 
Observer report (checklist); 
Reliability data available 
Note. RCT = randomized-controlled trial; Adh = RCT reported adherence; Comp = RCT 
reported competence; Metrics = RCT reported psychometrics. * Additional studies that examine 





Teacher Demographics for Current Study 
 
Variable BiC 
(n = 89) 
BAU 
(n = 90) 
Total 




Sex (%)    1.00 .317 
     Female 99 97 97.8   
     Male 1 3 2.2   
Race/Ethnicity (%)    0.65 .957 
     White/European American 49 46 47.2   
     Black/African American 46 50 47.8   
     Hispanic/Latinx 2 2 2.2   
     Asian American/Pacific Islander 1 1 1.1   
     No Report 2 1 1.7   
Highest level of education (%)    2.56 .769 
     High School  1 3 2.2   
     Associate Degree 30 29 29.61   
     Bachelor’s Degree 41 39 39.7   
     Master’s Degree 25 28 26.6   
     Doctoral Degree 1 0 0.6   
     Other 2 1 1.7   












Note. Analysis of variance was conducted with continuous variables, and chi-square analyses 
were conducted with categorical variables. Demographic comparisons presented in this table 






Child Demographics for Current Study 
 
Variable BiC 
(n = 211) 
BAU 
(n = 205) 
Total 




Sex (%)    0.04 .846 
     Male 65 65 64.9   
     Female 35 35 35.1   
Race/Ethnicity (%)    0.98 .324 
     White/European American 17 16 16.3   
     Black/African American 66 69 67.8   
     Hispanic/Latinx 4 4 4.1   
     Asian American/Pacific Islander 0 1 0.2   
     Native American 1 0 0.2   
     Other 








Average Age at Entry (SD) 4.3 (0.6) 4.4 (0.6) 4.36 (0.56) 2.25 .813 
Average Baseline SSIS-RS (SD) 
     Problem Behavior 
















Note. Analysis of variance was conducted with continuous variables, and chi-square analyses 
were conducted with categorical variables. Demographic comparisons presented in this table 
were conducted between the two study conditions. BiC = BEST in CLASS; BAU = business-as-





Definitions of BEST in CLASS Modules  
 
Module/Practice Content 
Rules How to implement intentional, frequent, and targeted guidelines 
that provide structure to help the focal child learn what is expected 
during activities in the classroom 
Precorrection How to communicate and set specific instructions or prompts that 
tell the focal child the expected behavior before a challenging 
behavior is likely to occur 
Opportunities to Respond How to engage focal children through different techniques such as 
questions, prompts, or signals during instructional activities  
Behavior Specific Praise How to use frequent, targeted, and specific praise statements 
during instructional activities with the focal child 
Corrective Feedback How to increase the use of providing feedback following a 
challenging behavior or incorrect response that teaches the focal 
children an appropriate alternative response or behavior 
Instructive Feedback How to increase focal children’s engagement by providing extra 
instructional information following a correct response or answer 
Linking and Mastery How to combine and use the practices sequentially while 





BEST in CLASS Adherence and Competence Scale Item Definitions  
 
Adherence/Competence item Definition 
1. Rules Teacher provides a statement that includes a classroom rule. 
2. Precorrection Teacher provides instruction or prompts to remind child of 
appropriate classroom behavior 
3. Opportunities to Respond Teacher provides question, prompt, or signal to child seeking a 
preacademic, social, or behavioral Child Responsiveness 
4. Behavior Specific Praise Teacher provides a statement to a child that indicates specific, 
labeled approval of a child behavior 
5. Corrective Feedback Teacher provides information to child after a preacademic or 
behavioral error occurs 
6. Instructive Feedback Teacher provides extra instructional information to child after 
a correct preacademic or appropriate behavioral response 
occurs 
Child Items Definition 
1. Child Responsiveness Focal child reacts to teacher’s attempts at using BEST in 
CLASS practices 
2. Child Engagement Focal child participates appropriately and actively on assigned 






BiCACS Item-level Descriptive Data  
 
Item N Range M SD Skewness Kurtosis 
Adherence       
Teacher Reviews Rules 2150 6 3.10 2.21 0.51 -1.28 
Precorrection 2155 6 2.55 2.07 1.04 -0.40 
Opportunities to Respond 2156 6 5.20 1.57 -0.63 -0.36 
Behavior Specific Praise 2158 6 2.58 1.97 1.11 -0.06 
Corrective Feedback 2159 6 2.23 1.67 1.34 0.77 
Instructive Feedback 2159 6 2.18 1.66 1.45 1.15 
Subscale 2159 6 2.97 1.33 0.70 -0.23 
       
Competence       
Teacher Reviews Rules 1240 6 5.01 1.56 -0.6 -0.41 
Precorrection 994 6 4.65 1.57 -0.41 -0.6 
Opportunities to Respond 2115 6 5.09 1.37 -0.55 -0.22 
Behavior Specific Praise 1175 6 4.79 1.61 -0.49 -0.61 
Corrective Feedback 1053 6 4.33 1.53 -0.26 -0.73 
Instructive Feedback 1032 6 4.39 1.57 -0.29 -0.67 
Subscale 2123 6 4.60 1.26 -0.40 -0.30 
       
Additional Child Items       
Child Responsiveness 1393 6 5.46 1.28 -0.86 0.41 
Child Engagement 1393 6 5.74 1.24 -1.01 0.73 
Note. Number of observations vary across Adherence items due to missing data due to data entry 
error and vary across Competence items due to scoring procedure (i.e., a score of “0” is marked 






Table 7  
 
BiCACS Interrater Reliability Data 
 
Item N ICC(2,1) 
95% CI 
Lower Upper 
Adherence     
Rules 526 .82 .80 .85 
Precorrection 529 .70 .67 .74 
Opportunities to Respond 529 .75 .71 .78 
Behavior Specific Praise 529 .80 .77 .83 
Corrective Feedback 529 .67 .63 .72 
Instructive Feedback 529 .70 .66 .74 






Rules 256 .49 .39 .58 
Precorrection 144 .47 .33 .59 
Opportunities to Respond 505 .52 .45 .58 
Behavior Specific Praise 222 .29 .17 .41 
Corrective Feedback 182 .41 .28 .52 
Instructive Feedback 178 .42 .29 .53 
Subscale 506 .43 .36 .50 
     
Additional Child Items     
Child Responsiveness 342 .60 .52 .66 
Child Engagement 341 .53 .45 .60 
Note. Number of observations vary across Adherence items due to missing data due to data entry 
error and vary across Competence items due to scoring procedure (i.e., a score of “0” is marked 




Inter-item Correlations Between BICACS Adherence and Competence items 
 
 Competence item 
Item 1 2 3 4 5 6 
Adherence        
1. Teacher Reviews Rules .69** .46** .38** .35** .25** .28** 
2. Precorrection .31** .59** .31** .22** .18** .21** 
3. Opportunities to Respond .38** .35** .58** .25** .29** .30** 
4. Behavior Specific Praise .31** .32** .34** .55** .28** .27** 
5. Corrective Feedback .30** .26** .36** .35** .62** .44** 
6. Instructive Feedback .30** .26** .37** .36** .43** .63** 
Note. The bolded numbers in the diagonal represent correlations among corresponding 
Adherence and Competence items (e.g., Adherence Precorrection and Competence 
Precorrections). Non-bolded numbers represent correlations among non-corresponding 
Adherence and Competence items (e.g., Adherence Precorrection and Competence Corrective 






Intra-item Adherence Correlations and Correlations Between BiCACS Adherence/Child Items 
 Adherence item 
Item 1 2 3 4 5 6 
Adherence        
1. Rules ⎯      
2. Precorrection .55** ⎯     
3. Opportunities to Respond .37** .34** ⎯    
4. Behavior Specific Praise .54** .45** .35** ⎯   
5. Corrective Feedback .35** .32** .32** .42** ⎯  
6. Instructive Feedback .38** .34** .30** .42** .61** ⎯ 
 
Child  
7. Child Responsiveness  .28** .27** .26** .30** .25** .26** 
8. Child Engagement  .24** .22** .19** .29** .24** .24** 






Intra-item Adherence Correlations and Correlations Between BiCACS Adherence/Child Items 
 Competence item 
Item 1 2 3 4 5 6 
Competence        
1. Rules ⎯      
2. Precorrection .57** ⎯     
3. Opportunities to Respond .53** .49** ⎯    
4. Behavior Specific Praise .50** .55** .45** ⎯   
5. Corrective Feedback .46** .52** .47** .57** ⎯  
6. Instructive Feedback .49** .54** .52** .63** .76** ⎯ 
 
Child  
7. Child Responsiveness .34** .27** .39** .27** .34** .29** 
8. Child Engagement  .25** .24** .33** .27** .29** .23** 






Correlations among the Adherence and Competence subscales and with the Child Items 
 
Subscale/Item 1 2 3 
1. Adherence subscale ⎯   
2. Competence subscale .47** ⎯  
3. Child Responsiveness  .38** .32** ⎯ 
4. Child Engagement .34** .20** .75** 






Correlations Between the BiCACS and STRS subscales 
 
Subscale/Item 1 2 3 
1. Adherence subscale ⎯   
2. Competence subscale .39** ⎯  
3. STRS Closeness .11 .13 ⎯ 
4. STRS Conflict -.06 -.09 -.19* 
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